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To All Whom It May Concern: 

Be It Known, that I CLAUDE Q. C. HAYES, a citizen of the United States residing at 
3737 Third Avenue, No. 308, in the City of San Diego and State of California, have invented 
certain new and useful improvements in THERMAL CONTROL COMPOSITE of which the 
following is a specification: 



(PATAPPS) DOCKET: P-5534-27 

Field of the Invention 

The present invention relates to a new composition of matter, a thermal 
control composite comprising a polymer and an endothermic agent. The 
endothermic agent is distributed, dispersed and suspended within and throughout 
the polymer and cured to form a composite for use in insulating, thermoprotecting, 
heat absorbing applications on the one hand and. heat maintenance applications of 
all types on the other. 

Background of the Tnvention 

All of the prior art known to Applicant teaches the use of endothermic 
agents in heat sinks wherein the endothermic agents are either coated, adsorbed or 
packed into various supporting structures. 

For example, Applicant's first patent U.S. Patent No. 4,449,916 discloses 
an endothermic agent adsorbed onto the fibers of the fabric matrix. 

Applicant's second patent, U.S. Patent No. 5,709,914 discloses an thermal 
storage compound packed into an open cell network, comprising natural, synthetic 
or metal fibers, spheres, particles, foams, or materials capable of being formed into 
a container suitable for enclosing and maintaining an item's high heat. 

There are two very serious drawbacks to the prior art. First, leakage of the 
endothermic or thermal storage compound to the surrounding environment can 
occur, if the physical, integrity of the various underiying supporting structures is 
somehow compromised. Such leakage will diminish the effectiveness of the heat 
sink material and may even lead to the harm and destruction of the item or material 



the heat sink material is supposed to protect, particularly if the endothermic or 
thermal storage compounds are harsh and corrosive. 

Second, the underlying structures upon which the endothermic or thermal 
storage compounds are coated, absorbed, adsorbed or packed tend to be stiff and 
inflexible. The further coating, absorption, adsorption and packing of endothermic 
or thermal storage compounds on and within such structures will cause them to 
stiffen even more. This stiffening of the material renders them entirely unsuitable 
in applications where the heat sink materials must be flexible and in certain 
situations light, thin and drapeable. 

It is therefore an object of the present invention to provide a composition 
of matter that can act as a heat sink/heat shield, but which will resist leaking the 
endothermic compound into the environment, by eliminating any possibility of a 
compromise of the structural integrity of the underiying carrier or support stnicture 
in the heat sink material. 

It is another object of the present invention to provide a composition of 
matter for applications requiring a heat sink/heat shield which needs to be thin, 
flexible, drapeable, and/or conformable, while simultaneously protecting and 
insulating against high or low heat environments. 

It is yet another object of the present invention to provide a composition of 
matter for applications requiring a heat providing material which will be thin, 
flexible, drapeable, and/or conformable, while simultaneously protecting and 
insulating against extreme cold environments. 

The aforementioned objects, as well as others, will be found in detail in the 
following written disclosure. 



SUMMARY OF THE INVENTION 



The inventive composition of matter is a flexible thermal control composite. 
Said composite comprises a polymer and an endothermic agent. The endothermic 
agent is dispersed, distributed, and suspended in the polymer. Thereafter it is 
cured to form a "P"olymer "C"ontaining an "E"ndothermic "A"gent (PCEA) 
composite. This composite now has thermal control properties that make it suitable 
for a multitude of thermal control applications. 

Natural or synthetic polymer may be softened or liquified by being (1) 
heated, (2) dissolved or (3) suspended in a plasticizer or solvent. When the 
polymer treated in any of these manners has an endothermic agent added to it, in 
very specific concentrations, distributed, dispersed, suspended therein and cured, 
a thermal control composite i.e. a PCEA is formed. Such PCEA is in essence 
capable of thermal control through its ability to absorb and store heat or through 
its ability to first absorb heat and then release it. It does so through the use of its 
endothermic compounds' own inherent thermodynamic, physical and chemical 
properties, i.e. their latent heats of fusion, hydration, formation, decomposition, 
vaporization, sublimation, or its allotropic and phase change reactions; while 
simultaneously completely eliminating any possibility of leakage of its endothermic 
compounds into the environment, as said agents become an integral part of the 
PCEA overall physical structure. 

Thus, according to the present invention there is provided a PCEA thermal 
control composite comprising a natural or synthetic polymer and an endothermic 
agent. The PCEA thermal control composite can be thin, as for example a thin or 
a thick film, or molded as a thick PCEA brick. When the PCEA is a thin film, 
then the effective distribution of the endothermic agents within said polymer is 
0.0001 to 1.2 gram of endothermic or thermal storage compound per square inch 
of PCEA, the PCEA having a thickness of 0.05 to 2.0 mil. On the other hand, 
where the PCEA is a thick film or molded structure, then the effective 
concentration of endotherm will be 0.05%-60% by weight endotherm in PCEA. 
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Full details of the present invention are set forth in the following description 
and illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

5 

FIG.l is a perspective view of a thin film PCEA formulated in 
accordance with the present disclosure; 

FIG. 2 is a cross-sectional view taken along a line 2-2' of the thin film 
PCEA in FIG. 1; 

10 FIG. 3 is a perspective view of a thick film PCEA formulated in 
accordance with the present disclosure; 

FIG. 4 is a cross-sectional view taken along a line 4-4* of the thick film 
% PCEA in FIG. 3; 

FIG. 5 is a schematic of an extruding apparatus used in the extrusion of 
1-5 PCEA fibers; 

FIG. 6. is a schematic of a second type of extruding apparatus used in 
the extrusion of PCEA fibers; 

□ FIG. 7 is a perspective view of a PCEA fiber formulated and extruded 

11 in accordance with the present disclosure; 

20 FIG. 8 and FIG. 9 are top plan views of PCEA materials assembled, 

□ woven or knit using PCEA fibers; 

FIG. 10 is a schematic of a delivery and adhesion method of a small 
particulate PCEA onto a plastic substrate. 

FIG. 11 is a schematic of a delivery and adhesion method of a large 
25 particulate PCEA onto a plastic substrate. 

FIG. 12 is a schematic of the delivery of a PCEA into the inner walls of 
a home. 

FIG. 13 is a perspective view of a container incorporating one of the 
embodiments of the PCEA; 
30 FIG. 14 is a somewhat schematic, perspective view of a winter or 

hunting jacket, incorporating a preferred embodiment of the present inventive 
PCEA; 
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FIG. 15 is a cross-sectional view taken along 15-15* of the jacket in Fig. 
14, showing another use of the PCEA, in the form of a mulch; 

FIG. 16 is a somewhat schematic side view of the endothermic agent in 
the PCEA absorbing heat, thereby preventing the heat from reaching the heat 
sensitive device; 

FIG. 17A and FIG 17B are a somewhat schematic view of the inventive 
PCEA showing the recyclable endothermic agent first absorbing the heat (Fig. 
17A) and then releasing the heat to the cold sensitive device, thereby 
maintaining the temperature of the cold sensitive device constant (Fig. 17B); 

FIG. 18 is a perspective view of a thin film PCEA formulated in 
accordance with the present disclosure and contacted to a thermally conductive 
material, only on one side; 

FIG. 19 is a perspective view of a thin film PCEA formulated in 
accordance with the present disclosure and sandwiched between two layers of 
thermally conductive material; 

FIG. 20 is a cross-sectional view taken along a line 3-3* of the thin film 
PCEA/thermally conductive material in FIG. 18, wherein the heat of the hot 
spot applied to one end of the PCEA is diffused across the entire surface of the 
PCEA and thereafter is absorbed by the PCEA*s endothermic agent; 

FIG. 21 is a cross-sectional view taken along a line 4-4* of the thick film 
thermally conductive material/PCEA sandwich of FIG. 19, wherein the heat of 
the hot spots applied to one end of the sandwich is diffused across the entire 
surface of the PCEA and thereafter is absorbed by the PCEA's endothermic 
agent. 

DETAILED DESCRIPTION OF THE PREFERRED ElVfBQDTMENT 

The inventive thermal control composite i.e. the PCEA material 10 of 
Fig. 1, Fig. 2, Fig. 3, and Fig. 4 shows the endothermic agent 11 dispersed, 
distributed and suspended within a polymer or plastic 12. 



(a) The polymer or plastic. 

The plastic or polymer 12 of the PCEA material 10 may comprise any 
natural or synthetic polymer or a mixture thereof. Such natural and synthetic 
polymers comprise: all latexes including those used in paint; fluoropolymers 
such as various TEFLON® species, specifically polytetrafluoroethylene (PTFE), 
polyfluoroacetate (PFA) and fluoroethylpropylene(FEP) and other fluorinated 
plastic films having similar thermal stability, i.e. FEP: -200 DEGREES C TO 
200 DEGREES C and PFA: -200 DEGREES C TO 250 DEGREES C, that are 
well known in the art; expanded TEFLON®; high temperature fluoroelastomers 
such as VITON® and other highly thermoresistant polymers and plastics well 
known in the art; elastomers such as SILICONE® species specifically 
polydimethylsiloxane and polymethylphenylsiloxane and other siloxanes well 
known in the art; polyimides such as KAPTON®; POLYESTERS® such as 
MYLAR®; high density polymers such as TIVAR® and SPECTRA®; and other 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides 
or sulfides, polyphenylsulfones, polysulfones, acetals, nylons,. ABS, 
polyetherketones, phenolics, polystyrenes, cellulose, polycarbonates, 
polyethylenes, polypropylenes, acrylics, polyurethanes, polyvinyls, 
polyvinylchlorides, BRICKLITE®, polymeric and plastic materials well known 
to those skilled in the art of plastic materials. Preferably though the carrier 
plastic or polymer 13 should be TEFLON®, SILICONE®, or VITON®. 

These polymers can be photo, thermally or chemically cured. More 
importantly however, they have a molecular structure consisting of long chains 
of mostly linear molecules, which after being relaxed by either controlled 
heating, dissolution or suspension in a plasticizer or solvent, provide the 
interstitial spaces, through which the endothermic or thermal storage compounds 
weave and are distributed prior to curing and the final formation of the PCEA, 

(b) The endothermic agent. 

An endothermic compound or agent is by definition a compound that 
absorbs heat. The endothermic agents of the present invention can be strict 



endotherms, i.e. they absorb and retain heat without releasing it into the 
surrounding environment. Or they can be recyclable endotherms, such as phase 
change materials, where they absorb heat initially and then they release the heat, 
if they are subjected to an environmental temperature differential. 

The endothermic agents of the present invention comprise the following: 
oxidized and unoxidized polymers; oxidized and unoxidized homopolymers of 
ethylene polymer compounds; carbon monoxide-bonded copolymers; micronized 
polyethylene waxes such as stearic acid; waxes derived from petroleum; 
ethylene- bis-stearamide; N,N-ethylene-bis-stearamide; various tars; high 
molecular weight oils and hydrocarbons; polyvinyl alcohols; oxidized and 
unoxidized polyethylene homopolymers; carnauba wax; aluminum hydroxide, 
calcium hydroxide, potassium hydroxide, lithium hydroxide and the mixtures 
thereof; boric acid; dodecaborane, paraldehyde, paraformaldehyde, trioxane and 
the mixtures thereof; lithium formate, lithium acetate, lithium carbonate, 
calcium carbonate, silicon carbonate, magnesium carbonate, sodium bicarbonate 
and the mixtures thereof; salts of acetic acid, salts of formic acid, salts of boric 
acid and the mixtures thereof; lithium chloride trihydrate, lithium nitrate 
trihydrate, sodium carbonate decahydrate, sodium borate decahydrate, hydrated 
epsom salts, magnesium nitrate hex ahyd rate, beryllium sulfate tetrahydrate, 
sodium phosphate dodecahydrate, calcium chloride hex ah yd rate, zinc sulfate 
heptahydrate, magnesium chloride hexahydrate, sodium sulfate decahydrate, 
aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, aluminum 
fluoride trihydrate, and the mixtures thereof; and any eutectic mixtures of any 
of these materials or families of materials including salts with melting points 
below 550 degrees Celsius. 

These endothermic agents may be micronized and added to the 
polymer(s) after said polymer(s) have been relaxed by either controlled heating, 
dissolution or suspension in a plasticizer or solvent. The endothermic agents 
are then subjected to a mixing process by which they are distributed through and 
suspended in the polymer(s)' interstitial spaces, or in the interstitial spaces of 



the outer surface of the polymer(s), and fixed therein through final curing steps 
which result in the inventive thermal control composite i.e. the PCEA. 

The ultimate effective concentration of the endotherm in the PCEA is 
determined on a case by case application basis by such factors as: the particular 
application i.e. whether the application requires the absorption of heat or the 
release of heat, the needed heat capacity of the application, the type of polymer 
used, the particulate size of the endotherm, and the needed flexibility and use of 
the novel PCEA. Thus, when seeking a drapeable PCEA having a thickness of 
0.3 to 1.0 mil for a heat absorbing/heat protective clothing application the 
carrier plastic or polymer may be a fluoroelastomer, and the concentration of 
the endothermic agent or thermal storage compound may range from 0.0001 to 
1.2 grams of endotherm per square inch of PCEA; with a preferred 
concentration of 0.01 to 0.06 grams of endotherm per square inch of PCEA. 

On the other hand, when seeking a flexible PCEA having an observable 
thickness of, for example 1 inch, then the carrier polymer may be a silicone and 
the effective concentration of the endotherm in the PCEA will be 0.05%-60% 
by weight endotherm in PCEA; with a preferred concentration of 20% by 
weight endotherm in PCEA, for extreme maximum flexibility relative to the 
highest heat capacity. 

The heat absorption/heat protective and/or the heat release/heat 
preservation properties of the present inventive PCEA materials become readily 
apparent in the Test Examples below, which represent various embodiments of 
the inventive PCEAs. 

(c) Embodiments of the Invention. 

A series of different PCEAs were prepared in accordance with the 
principles and requirements as described above. Specifically, natural or 
synthetic polymers were selected from the group of polymers set forth above. 
These polymers in turn were softened or liquified by (i) heat, (ii) solution in a 



solvent or (iii) suspension in a plasticizer, using conventional methods of 
softening and liquification already known in the art of polymer handling and 
processing. 

To these softened or liquified polymers, in turn, were added an 
endothermic or a recyclable endothermic agent, preferably micronized, selected 
from the group of enddtherms or thermal storage compounds set forth above, in 
specific concentrations. The polymer and endotherm combinations were then 
mixed thoroughly to insure the distribution, dispersal, and suspension of the 
endotherms in the polymers's interstitial spaces; said spaces being formed 
during the softening of the polymers' long chains of mostly linear molecules. 
The mixtures were then molded and cured into PCEA thin and thick films, 
PCEA bricks, various shaped PCEA mulches or extruded, or extruded and spun 
into PCEA fibers. Alternatively, the PCEA mixtures were contacted, painted 
and cured onto a polymer substrate, so that upon cooling, or evaporation of the 
solvent or the plasticizer, the PCEA is literally adsorbed only on the surface of 
the underlying polymer substrate. 

These PCEAS were then tested to determine their heat absorbing 
capacities and performance, using standard calorimeter testing procedures. The 
results of some of these PCEA calorimeter tests were as follows: 

TEST EXAMPLE I 
POLYMER/BORIC ACID FILM 

POLYMER: VITON OR OTHER FLUOROELASTOMER 
ENDOTHERMIC AGENT: BORIC ACID I.E. A STRICT ENDOTHERM. 
LATENT HEAT OF DECOMPOSITION OF BORIC ACID: 400 CAL/G 
THICKNESS OF FILM: 0.001 INCH 

CONCENTRATION OF BORIC ACID IN THE PCEA: 0,03 GM OF BORIC 
ACID PER SQUARE INCH OF PCEA. 

AMOUNT OF HEAT ABSORBED: 10,368 CAL/SQ-YD; 8 CAL/SQ. IN. 



10 



TEST EXAMPLE II 
POLYMER/WAX FILM 

POLYMER: VITON OR OTHER FLUROELASTOMER 
ENDOTHERMIC AGENT: WAX LE. RECYCLABLE ENDOTHERM 
CAPABLE OF ABSORBING HEAT AND THEN RELEASING IT. 
LATENT HEAT OF FUSION OF WAX: 30CAUG 
THICKNESS OF FILM: 0.001 INCH 

CONCENTRATION OF WAX IN THE PCEA: 0.03 GM OF WAX PER 
SQUARE INCH OF PCEA. 

AMOUNT OF HEAT ABSORBED: 1166.4 CAUSQ.YD; 0.9 CAL/SQ. IN. 



TEST EXAMPLE III 
SILICONE/BORIC ACID FILM 

POLYMER: SILICON 

ENDOTHERMIC AGENT: BORIC ACID I.E. A STRICT ENDOTHERM 
LATENT HEAT OF DECOMPOSITION OF BORIC ACID: 400 CAL/G 
THICKNESS OF FILM: 0.001 INCH OR 1.0 MIL 

CONCENTRATION OF BORIC ACID IN THE PCEA: 0.05 GM OF BORIC 
ACID PER SQUARE INCH OF PCEA. 
AMOUNT OF HEAT ABSORBED :20 CAL/SQ. IN. 



TEST EXAMPLE IV 
SILICONE/ENDOTHERM PCEA 

POLYMER: SILICONE 

ENDOTHERMIC AGENT: HOMOPOLYMER I.E. A RECYCLABLE 
ENDOTHERM 

LATENT HEAT OF FUSION OF THE HOMOPOLYMER: 80 CAUGM. 
PREPARATION: THE HOMOPOLYMER IS SUSPENDED IN A SILICONE 
GEL AND CURED. 
RESULTS: 

(A) THE FLEXIBILITY VALUES ARE A DIRECT 
FUNCTION OF THE RATIO OF ENDOTHERM 
TO SILICONE; 

(B) AT A HOMOPOLYMER CONCENTRATION 
OF 10% BY WEIGHT HOMOPOLYMER IN 
SILICONE PCEA THE AMOUNT OF HEAT 
ABSORBED IS 8 CAL/100 GMS OF PCEA; 

(C) AT A HOMOPOLYMER CONCENTRATION 
OF 20% BY WEIGHT HOMOPOLYMER IN 
SILICONE PCEA, THE AMOUNT OF HEAT 
ABSORBED IS 16 CAL/100 GMS OF PCEA; 
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(D) AT A HOMOPOLYMER CONCENTRATION 
OF 35% BY WEIGHT HOMOPOLYMER IN 
SILICONE PCEA, THE AMOUNT OF HEAT 
ABSORBED IS 28 CAL/100 CMS OF PCEA; 

(E) AT A HOMOPOLYMER CONCENTRATION 
OF 60% BY WEIGHT HOMOPOLYMER IN 
SILICONE PCEA, THE AMOUNT OF HEAT 
ABSORBED IS 48 CAL/100 GMS OF PCEA. 
NOTE THAT THE PCEA IS BRITTLE AND 
FLAKES I.E. MORE SUITABLE FOR MULCH 
TYPE APPLICATIONS; 



TEST EXAMPLE IV . 
SILICONE/BORIC ACID PCEA 

POLYMER: SILICONE 

ENDOTHERMIC AGENT: BORIC ACID I.E. A STRICT ENDOTHERM 
ENDOTHERM: BORIC ACID HAVING A LATENT HEAT OF FUSION OF 
400 CAL/GM AT 140 DEGREES CELSIUS. 

PREPARATION: THE BORIC ACID IS SUSPENDED IN A SILICONE GEL 

AND CURED. 

RESULTS: 

(A) THE FLEXIBILITY VALUES ARE A DIRECT 
FUNCTION OF THE RATIO OF ENDOTHERM TO 
SILICONE; 

(B) AT A BORIC ACID CONCENTRATION OF 20% BY 
WEIGHT BORIC ACID IN SILICONE PCEA THE 
AMOUNT OF HEAT ABSORBED IS 80 CAL/100 
GMS OF PCEA. 



TEST EXAMPLE V 
FLUOROCARBON/CARBON MONOXIDE COPOLYMER FILM 

POLYMER: FLUOROCARBON 

ENDOTHERMIC AGENT: CARBON MONOXIDE COPOLYMER I.E. A 
RECYCLABLE ENDOTHERM 

LATENT HEAT OF FUSION OF CARBON MONOXIDE COPOLYMER: 103 
CAL/G 

THICKNESS OF FILM: 0.001 INCH 

CONCENTRATION OF CARBON MONOXIDE COPOLYMER IN THE 
PCEA: 0.06 GM PER SQUARE INCH OF PCEA. 
AMOUNT OF HEAT ABSORBED:6.2 CAL/SQ. IN. 
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NOTE: Carbon monoxide copolymer is a 

recyclable endotherm. This means that 
after it has absorbed 6.2 cal/sq.in. the 
PCEA can be used to transfer 6.2 
cal/sq.in. to a cold sensitive device, 
animal, or human, which is being 
exposed to extreme cold conditions. 



10 TEST EXAMPLE VI 

FLUOROCARBON/HOMOPOLYMER FILM 

POLYMER: FLUOROCARBON 

LATENT HEAT OF FUSION OF HOMOPOLYMER: 80 CAL/G 
15 THICKNESS OF FILM: O.OOl INCH 

CONCENTRATION OF HOMOPOLYMER IN THE PCEA: 0.06 GM PER 
SQUARE INCH OF PCEA. 

AMOUNT OF HEAT ABSORBED: 4.8 CAL/SQ. IN. 

NOTE: The Homopolymer is a recyclable endotherm. This 

20 means that after it has absorbed 4.8 cal/sq. in. the PCEA 

!== can be used to transfer 4.8 cal/sq. in. to a cold sensitive 

j|] device, animal, or human, which is being exposed to 

extreme cold conditions. 

O 
25 

U TEST EXAMPLE VII 

I:J SILICONE/HOMOPOLYMER:CARBON MONOXIDE COPOLYMER PCEA 

lii POLYMER: SILICONE 

30 ENDOTHERMIC AGENTS: HOMOPOLYMER AND CARBON MONOXIDE 

P COPOLYMER I.E. RECYCLABLE ENDOTHERMS 

LATENT HEAT OF FUSION OF THE HOMOPOLYMER LS 80 CAL/GM; 

CARBON MONOXIDE COPOLYMER HAVING 103 CAL/GM; 50:50 RATIO 

HAS A LATENT HEAT OF FUSION OF 91.5 CAL/GM. 
35 PREPARATION: THE HOMOPOLYMER AND CARBON MONOXIDE 

COPOLYMER ARE SUSPENDED IN A SILICONE GEL AND CURED. 

RESULTS: 

(A) THE FLEXIBILITY VALUES ARE A DIRECT 
FUNCTION OF THE RATIO OF ENDOTHERMS TO 

40 SILICONE; 

(B) AT ENDOTHERM CONCENTRATION OF 20% BY 
WEIGHT THE AMOUNT OF HEAT ABSORBED AND 
CAPABLE OF BEING RELEASED IS 1830 CAL/lOO 
CMS OF PCEA. 

45 
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It is clear from the above that PCEAs will perform superbly in 
applications directed to the absorption of heat. Furthermore, when the 
applications call for near isothermal conditions, i.e. two dimensional thermal 
conductivity or increased thermal conductivity along the surface plane, then any 
PCEA set forth in the examples above, or formed in accordance with the 
present disclosure, can be coupled with a metalized or thermally conductive 
material. This will diffuse the heat of hot spots across the entire surface of the 
PCEA. In fact, it was found that when a thermally conductive material was 
contacted to a 1.0 mil thick PCEA film comprising a homopolymer endotherm 
whose concentration was 0.02 gm of homopolymer endotherm per sq. in., the 
homopolymer (heat of fusion: 80 cal/gm) was capable of rapidly absorbing 
2073.6 cal over 1 sq. yard; regardless of where the thermal flux was applied on 
the surface of the PCEA. 

When the PCEA applications require some kind of ventilation and 
breathability, as for example in clothing, then the PCEA film can be pierced or 
provided with tears, holes, or openings. Such openings do not compromise the 
heat absorption performance of the PCEAs, nor do they affect the overall 
structural integrity of the application, 

(d) Invention Applications. 

The inventive PCEAs can be formed into thin and thick films. They may 
be drawn, molded or spun into fibers of all dimensions. They can be formed 
and chopped into PCEA mulch; the size of the mulch varying with the particular 
application. They can be molded into a brick or gasket. In fact, various 
modifications can be made to the present invention, as will be apparent to those 
skilled in the art; modifications which will depend on and become readily 
apparent from the particular applications for which the inventive PCEAs are 
intended for. 

Thus, depending on the characteristics of the PCEA prepared, i.e. the 
heat capacity of its endothermic agent(s), the polymer(s) used, its form size and 
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shape, the PCEA can be used for thermal control in protective clothing, winter 
clothing, boats, furniture, pipes, diving suits, hoses, auto interiors, fire walls, 
chemical processes, kitchen clothing and gear. Or, the PCEA can be used for 
environmental control in paint, pipes, tubs, walls as shown for example in Fig. 
12, shipping containers, medical devices, food, homes, aircraft, automobiles and 
tanks. Finally the inventive PCEAs can be used as protective pads in gloves, 
shoes, lab coats, fire gear and even ablative surgery; while, recyclable PCEAs, 
which are endotherms that make use of their latent heats of fusion, are ideal in 
use for dive suits and warm weather clothing, tents and gear. 

In fact, the applications and uses of the inventive PCEA are infinite; 
limited only by the imagination of man and his ability to design new ways to 
protect in extreme environmental conditions, either hot or cold. Thus, the 
PCEA can also be formed into surfaces for use under carpets or adhered to 
carpets using a method such as that portrayed in Fig. 10 and Fig. 11 in an effort 
to keep homes in as near an isothermal situation as possible. On the other 
hand, the PCEA may also be used as a means of camouflage by the removal of 
the heat signature of military combat gear, troops and military vehicles; or as a 
flexible thermal shield for the protection of spacecraft electronics and satellites 
from the harmful effects of solar radiation. Finally, PCEA fibers can be knit, 
spun or woven into protective cloth as shown in Fig. 8 and Fig. 9, whose 
applications can also be infinite. 

Accordingly, while only a few embodiments of the present invention 
have been shown and described, it is to be understood that many changes and 
modifications may be made thereunto without departing from the spirit and 
scope of the invention as disclosed herein. 



15 



The invention claimed is: 

1. A flexible thermal control composite comprising an endothermic 
agent and a polymer, wherein said endothermic agent is distributed, dispersed and 
suspended within said polymer. 

2. The flexible thermal control composite of claim 1, further 
comprising a thermally conductive material contacted to said flexible thermal 
control composite. 

3. The flexible thermal control composite of claim 1, wherein 
the endothermic agent is recyclable. 

4. The flexible thermal control composite of claim 2, wherein 
the endothermic agent is recyclable. 

5. The flexible thermal control composite of claim .1, wherein 
the endothermic agent is micronized. 

6. The flexible thermal control composite of claim 2, wherein 
the endothermic agent is micronized. 

7. The flexible thermal control composite of claim 3, wherein 
the recyclable endothermic agent is micronized. 
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8. The flexible thermal control composite of claim 4, wherein 
the recyclable endothermic agent is micron! zed. 

9. The flexible thermal control composite of claim 1 , wherein said 
endothermic agent is selected from the group consisting of oxidized polymers, 
unoxidized polymers, oxidized homopolymers, unoxidized homopolymers of 
ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized 
polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N- 
ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight 
hydrocarbons, polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized 
polyethylene homopolymers, carnauba wax, aluminum hydroxide, calcium 
hydroxide, potassium hydroxide, lithium hydroxide, boric acid, paraldehyde, 
paraformaldehyde, trioxane, lithium formate, lithiuni acetate, lithium carbonate, 
calcium carbonate, silicon carbonate, magnesium carbonate, sodium bicarbonate, 
salts of acetic acid, salts of formic acid, salts of boric acid, lithium chloride 
trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, sodium borate 
decahydrate, hyd rated epsom salts, magnesium nitrate hex ah yd rate, beryllium 
sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium 
sulfate decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrale, 
aluminum fluoride trihydrate, aluminum nitrate nonhydrate and any eutectic blends 
of any of these materials or families of materials including salts with melting points 
below 550 degrees Celsius. 



10. The flexible thermal control composite of claim 2, wherein said 
endothermic agent is selected from the group consisting of oxidized polymers, 
unoxidized polymers, oxidized homopolymers, unoxidized homopolymers of 
ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized 
polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N- 
ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight 
hydrocarbons, polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized 
polyethylene homopolymers, carnauba wax, aluminum hydroxide, calcium 
hydroxide, potassium hydroxide, lithium hydroxide, boric acid, paraldehyde, 
paraformaldehyde, trioxane, lithium formate, lithium acetate, lithium carbonate, 
calcium carbonate, silicon carbonate, magnesium carbonate, sodium bicarbonate, 
salts of acetic acid, salts of formic acid, salts of boric acid, lithium chloride 
trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, sodium borate 
decahydrate, hydrated epsom salts, magnesium nitrate hexahydrate, beryllium 
sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium 
sulfate decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, 
aluminum fluoride trihydrate, aluminum nitrate nonhydrate and any eutectic blends 
of any of these materials or families of materials including salts with melting points 
below 550 degrees Celsius. 

11. The flexible thermal control composite of claim 5, wherein said 
micronized endothermic agent is selected from the group consisting of micronized 
oxidized polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
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homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethyl ene- 
bis-stearamide, N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high 
molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, carnauba wax, aluminum 
hydroxide, calcium hydroxide, potassium hydroxide, lithium hydroxide, boric acid, 
paraldehyde, paraformaldehyde, trioxane,- lithium formate, lithium acetate, lithium 
carbonate, calcium carbonate, silicon carbonate, magnesium carbonate, sodium 
bicarbonate, salts of acetic acid, salts of formic acid, salts of boric acid, lithium 
chloride trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, 
sodium borate decahydrate, hydrated epsom salts, magnesium nitrate hexahydrate, 
beryllium sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium 
sulfate decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, 
aluminum fluoride trihydrate, aluminum nitrate nonhydrate and any eutectic blends 
of any of these materials or families of materials including salts with melting points 
below 550 degrees Celsius. 

12. The flexible thermal control composite of claim 6, wherein said 
micronized endothermic agent- is selected from the group consisting of micronized 
oxidized polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene- 
bis-stearamide, N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high 
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molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, carnauba wax, aluminum 
hydroxide, calcium hydroxide, potassium hydroxide, lithium hydroxide, boric acid, 
paraldehyde, paraformaldehyde, trioxane, lithium formate, lithium acetate, lithium 
carbonate, calcium carbonate, silicon carbonate, magnesium carbonate, sodium 
bicarbonate, salts of acetic acid, salts of formic acid, salts of boric acid, lithium 
chloride trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, 
sodium borate decahydrate, hydrated epsom salts, magnesium nitrate hexahydrate, 
beryllium sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium 
sulfate decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, 
aluminum fluoride trihydrate, aluminum nitrate nonhydrate and any eutectic blends 
of any of these materials or families of materials including salts with melting points 
below 550 degrees Celsius. 

13. The thermal control composite of claim 3, wherein said 
recyclable endothermic agent is selected from the group consisting of oxidized 
polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene- 
bis-stearamide, N,N-eihylene-bis-stearamide, tars, high molecular weight oils, high 
molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, carnauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these 
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materials or families of materials including salts with melting points below 550 
degrees Celsius. 

14. The thermal control composite of claim 4, wherein said 
recyclable endothermic agent is selected from the group consisting of oxidized 
polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micron i zed polyethylene waxes, petroleum derived waxes, ethylene- 
bis-stearamide, N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high 
molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, camauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these 
materials or families of materials including salts with melting points below 550 
degrees Celsius. 

15. The thermal control composite of claim 7, wherein said 
recyclable, micronized, endothermic agent is selected from the group consisting of 
oxidized polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene- 
bis-stearamide, N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high 
molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, camauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these 



materials or families of materials including salts with meUing points below 550 
degrees Celsius. 

16. The thermal control composite of claim 8, wherein said 
recyclable, micronized endothermic agent is selected from the group consisting of 
oxidized polymers, unoxidized polymers, oxidized homopolymers, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene- 
bis-stearamide, N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high 
molecular weight hydrocarbons, polyvinyl alcohols, oxidized polyethylene 
homopolymers, unoxidized polyethylene homopolymers, carnauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these 
materials or families of materials including salts with melting points below 550 
degrees Celsius. 

17. The thermal control composite of claim 3, wherein said 
recyclable endothermic agent is a phase change material. 

18. The thermal control composite of claim 4, wherein said 
recyclable endothermic agent is a phase change material. 

19. The thermal control composite of claim 7, wherein said 
recyclable, micronized, endothermic agent is a phase change material. 



20. The thermal control composite of claim 8, wherein said 
recyclable, micron ized endothermic agent is a phase change material. 

21. The flexible thermal control composite of claim 1, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

22. The flexible thermal control composite of claim 2, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

23. The flexible thermal control composite of claim 3, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

24. The flexible thermal control composite of claim 4, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

25. The flexible thermal control composite of claim 5, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 
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26. The flexible thermal control composite of claim 6, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

27. The flexible thermal control composite of claim 7, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

28. The flexible thermal control composite of claim 8, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

29. The flexible thermal control composite of claim 9, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

30. The flexible thermal control composite of claim 10, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

31. The flexible thermal control composite of claim 1 1 , wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 
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32. The flexible thermal control composite of claim 12, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

33. The flexible thermal control composite of claim 13, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

34. The flexible thermal control composite of claim 14, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

35. The flexible thermal control composite of claim 15, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

36. The flexible thermal control composite of claim 16, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

37. The flexible thermal control composite of claim 17, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 



-25- 



38. The flexible thermal control composite of claim 18, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

39. The flexible thermal control composite of claim 19, wherein 
said polymer is selected from the group of polymers , consisting of natural and 
synthetic polymers. 

40. The flexible thermal control composite of claim 20, wherein 
said polymer is selected from the group of polymers consisting of natural and 
synthetic polymers. 

41. The flexible thermal control composite of claim 1, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals. nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 
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42. The flexible thermal control composite of claim 2, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

43. The flexible thermal control composite of claim 3, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
pplyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes. polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

44. The flexible thermal control composite of claim 4, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
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fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

45. The flexible thermal control composite of claim 5, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetlieretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

46. The flexible thermal control composite of claim 6, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates. 
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polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

47. The flexible thermal control composite of claim 7, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

48. The flexible thermal control composite of claim 8, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
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phenolics, polystyrenes, polycarbonates, poly ethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

49. The flexible thermal control composite of claim 10, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

50. The flexible thermal control composite of claim 11 , wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
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known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

51. The flexible thermal control composite of claim 12, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

52. The flexible thermal control composite of claim 13, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 
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53. The flexible thermal control composite of claim 14, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

54. The flexible thermal control composite of claim 15, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

55. The flexible thermal control composite of claim 16, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
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fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

56. The flexible thermal control composite of claim 17, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

57. The flexible thermal control composite of claim 18, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroelastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates. 
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polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

58. The flexible thermal control composite of claim 19, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroeiastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, 
polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 

59. The flexible thermal control composite of claim 20, wherein 
said polymer is selected from the group of polymers consisting of latexes, 
fluoropolymers, expanded fluoropolymers, fluoroeiastomers, elastomers 
polyimides, polyesters, high density polymers, polyamides, polyarylates, 
polyetherimides, polyketones, polyphenylene oxides, polyphenylene sulfides, 
polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics. 
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polyurethanes, polyvinyls, polyvinylchlorides, polymeric, plastic materials well 
known to those skilled in the art of thermoprotective materials and the mixtures 
thereof. 
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ABSTRACT OF THE DISCLOSURE 
A flexible thermal control composite comprising a natural or 
synthetic polymer and an endotherm dispersed, distributed and suspended within 
said natural or synthetic polymer i.e. "P-olymer "C**ontaining an "E"ndothermic 
"A"gent (PCEA). The PCEA can be formed into thin and thick films. It can be 
drawn, molded, extruded and spun into fibers or all dimensions. It can be formed 
and chopped into PCEA mulch. Irrespective its final form, the PCEA can be used 
in insulating, thermoprotecting, heat absorbing applications on the one hand, and 
heat maintenance applications of all types on the other. 
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Transmitted herewith for filing is the patent application of 
Inventor: Claude Q.C. Hayes 

For; FLEXIBLE THERMAL CONTROL COMPOSITE 

The application comprises the following: 

[X] Specification, Claims, and Abstract 
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Office Action Summary 



Application No. 


Applicant(s) 




09/615.507 


HAYES. CLAUDE Q.C. 


Examiner 


Art Unit 




Melanle D. BagWell 


1711 





- The MAIUNG DATE of tfiis communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

. Extensions of time.may be available under the provisions of 37 CFR i.l 36 (a). In no event, however, may a reply be timely Wed 
after SIX (6) MONTHS from the mailing date of this comniuntcation. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period wit) apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for repty vnll, by statute, cause the applicaUon to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

!)□ Responsive to communication(s) filed on . 



2a)D This action is FINAL. 2b)!gl This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 1-59 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Clalm(s) 1-59 is/are rejected. 

7) B Claim (s) 41-59 is/are objected to. 

8) n Claims are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing{s) filed on is/are objected to by the Examiner. 

11) 0 The proposed drawing correction filed on is: a)[3 approved b)n disapproved. 

12) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. 5 119(aHd) or (f). 

aOAll bO Some*c)n None of: 

iQ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14)S Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 



Attachment(s) 

1 5) 0 Notice of References Cited (Pf 0892) 1 8) □ Interview Summary {PTCM 1 3) Paper No(s). 

1 6) □ Notice of Draftsperson's Patent Drawfing Review (PTO-948) 1 9) □ NoUce of Informal Patent Application (PTa 1 52) 

17) □ InformaUon Disclosure Slatement(s) (PTO-1449) Paper No(s) . 20) □ aher 
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Application/Control Number: 09/61 5.507 Page 2 

Art Unit: 1711 

DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 9-16, 29-36, and 41-59 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

3. Claims 9-16 list a series of endothermic agents, including "oxidized polymers, 
unoxidized polymers, oxidized homopolymers, unoxidized homopolymers of ethylene 
polymer compounds". It is unclear whether the applicant intends to claim oxidized 
polymers, unoxidized polymers, etc. of only polyethylene compounds or of any polymer. 

4. The terni "high molecular weight" in claims 9-16 is a relative term which renders 
the claim indefinite. The term "high molecular weight hydrocarbon" is not defined by the 
claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably apprised of the 
scope of the invention. For the purposes of this Office action, it is the examiner's 
position to treat the term to encompass any hydrocarbon polymer. 

5. Additionally, claims 9-16 recite the term "families of materials" in line 19 in line 2 
from the bottom of the claims. One of ordinary skill in the art could not easily determine 
the bounds of the term "families of materials," thus rendering the claims indefinite. 

6. The temi "high density" in claims 41-59 is a relative term which renders the claim 
indefinite. The temn "high density polymers" is not defined by the claim, the 
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specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. Furthermore, the claims recite "polymeric, plastic materials well known to 
those skilled in the art of thermoprotective materials". The specification does not clearly 
describe what plastic materials are well known to those skilled in the art, thus rendering 
the claims indefinite. 

Claim Objections 

7. Claims 41-59 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim{s) 
in proper dependent form, or rewrite the claim(s) in independent form. The claims seem 
to encompass all polymeric materials by the inclusion of the term "polymeric, plastic 
materials well known to those skilled in the art of thermoprotective materials". Since the 
independent claim 1 is drawn to a composite comprising a polymer, a term including all 
polymeric materials would fail to further limit the polymer. 

Claim Rejections ' 35 use § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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9. Claims 1-59 are rejected under 35 U.S.C. 102(b) as being anticipated by Hayes. 
Hayes (USPN 5.709,914) is cited in the specification, p. 2 lines 20-23. 

10. Hayes discloses a flexible thermal composite comprising an endothermic phase 
change material embedded within a molding matrix, where preferred matrix materials 
include synthetic and natural polymers (column 2. lines 34-50; column 3. lines 17-26). 
Hayes teaches several of the applicant's claimed endothermic materials, including 
micronized polyethylene waxes, noting also that the endothermic materials may be 
recycled (column 3. lines 1-7). Furthermore, Hayes teaches the use of perforated or 
powdered metals suspended in the matrices and also a KEVLAR/endothermic 
polyethylene composite sandwiched between two sheets of aluminum (column 4, lines 
15-18; column 5, lines 34-45). In each of these situations, a thermal conductive 
material is contacting the thermal control composite. 

11. Claims 1-4. 9-10, 13-14, 17-18. 21-24, 29-30. 33-34, 37-38, 41-44, 49, 52-53, 
and 56-57 are rejected under 35 U.S.C. 102(b) as being anticipated by Tzur, 

12. Tzur discloses flexible thermal control composites comprising endothermic 
hydrated Inorganic salt powder and a polymeric binder (example 6). Tzur teaches that 
some of the materials will undergo a phase change after the melting the inorganic 
material that could result in the separation of the hydrated salt into an anhydrous salt 
and its water of hydration (column 15, lines 61-65). The inorganic material undergoes a 
phase change during heating and cooling, thus indicating a phase change material. 
Since the unseparated. hydrated inorganic material could be reused, it is thought to be 
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recyclable. Examples teach the use of hydrated epsom salts and other claimed 
inorganic salts while also teaching natural and synthetic rubber binders. For example, 
neoprene latex polymers are included in several examples (Stage 1, column 9; 
examples). Tzur also teaches the need for folded metal mesh or woven ceramic cloth 
as a structural means for the composite, thus providing a thermally conductive material 
in contact with the composite (column 3, line 65-coiumn 4, line 2; Figure 4). 

13. Claims 1-59 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Buckley. 

14. Buckley discloses flexible thermal control composites containing endothermic 
phase change materials dispersed within a polymer matrix (col. 3 line 65-col. 4 line 1), 
where Buckley lists several possible polymer natural or synthetic matrix materials (col. 5 
lines 21-32). Phase change materials mentioned in the reference include polyethylene 
glycol and phase change salts, suggesting the use of oxidized polyethylene 
homopolymers and inorganic salts (col. 13 lines 21-30). The composite may include a 
conductive material, or the composite may have an adjacent conductive material layer 
(col. 7 lines 38-55), thus providing contacting thermal conductive materials. 
Furthermore, Buckley teaches the phase change materials as being regenerated to the 
original state, thus suggesting recyclable properties of the materials. Regarding the 
size of the phase change materials used, Buckley suggests incorporating the materials 
into microcapsules, indicating the phase change materials are sized to be incorporated 
into microcapsules. Thus, it is the examiner's position that one skilled in the art would 
clearly envision the use of micronized phase change materials in the invention. 
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Claim Rejections - 35 USC § 103 

1 5. The following Is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

16. Claims 5-8. 11-12, 15-16, 19-20. 25-28. 31-32, 35-36, 39-40, 45-48, 50-51, and 
54-55 are rejected under 35 U.S.C. 103(a) as being unpatentable overTzur. 

17. Tzur applies as above, failing to specify the particle sizes (i.e. "micronized") of 
the inorganic powders used in the invention. However, the term "powder" as used in 
the reference indicates very small particle diameter. It is the examiner's position that it 
would have been prima facie obvious to use the inorganic powder having any desired 
particle size to optimize the thermal properties of the composite. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melanie D. Bagwell whose telephone number is (703) 
308-6539. The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner^s 
supervisor, James Seidleck can be reached on (703) 308-2462. The fax phone 
numbers for the organization where this application or proceeding is assign d ar (703) 
872-9310 for regular communications and (703) 872-931 1 for After Final 
communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 872- 
9309. 
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Applicant: Claude Q.C. Hayes 

Serial No.: 09/615,507 

Filed: July 13,2000 

Title: FLEXIBLE THERMAL CONTROL COMPOSITE 



Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 



REQUEST FOR EXTENSION OF TERM UNDER 37 CFR 1.136(a) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Art Unit: 1711 

Applicant: Claude Hayes 

Serial No.: 09/615,507 

Filed: July 13, 2000 

TiUe: FLEXIBLE THERMAL CONTROL COMPOSITE 




Hon. Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 



Dear Sir: 



AMENDMENT 



hi response to the OfSce Action, dated June 19, 2001, kindly amend thj^ove-identified 
application as follows: <^ 
In the Claims: 

Please amend the claims as follows: 

9. (Amended) The flexible thermal control composite of claim 1 , wherein said 
endothermic agent is selected from the group consisting of oxidized polymers, unoxidized 
polymers, oxidized homopolymers of ethylene polvmer compounds, unoxidized homopolymers 
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of ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized polyethylene 
waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N-ethylene-bis-stearamide, tars, 
high molecular weight oils, high molecular weight hydrocarbons, polyvinyl alcohols, oxidized 
polyethylene homopolymers, unoxidized polyethylene homopolymers, camauba wax, aluminum 
hydroxide, calcium hydroxide, potassium hydroxide, lithium hydroxide, boric acid, paraldehyde, 
paraformaldehyde, trioxane, lithium formate, lithium acetate, lithium carbonate, calcium 
carbonate, silicon carbonate, magnesium carbonate, sodium bicarbonate, salts of acetic acid, salts 
of formic acid, salts of boric acid, lithium chloride trihydrate, lithium nitrate trihydrate, sodium 
carbonate decahydrate, sodium borate decahydrate, hydrated epsom salts, magnesium nitrate 
hexahydrate, beryllium sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium sulfate 
decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, aluminum fluoride 
trihydrate, aluminum nitrate nonhydrate and any eutectic blends of any of these materials [or 
families of materials] including salts with melting points below 550 degrees Celsius. 

10. (Amended) The flexible thermal control composite of claim 2, wherein said 
endothermic agent is selected from the group consisting of oxidized polymers, unoxidized 
polymers, oxidized homopolymers of ethylene polymer compounds, unoxidized homopolymers 
of ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized polyethylene 
waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N-ethylene-bis-stearamide, tars, 
high molecular weight oils, high molecular weight hydrocarbons, polyvinyl alcohols, oxidized 
polyethylene homopolymers, unoxidized polyethylene homopolymers, camauba wax, aluminum 
hydroxide, calcium hydroxide, potassium hydroxide, lithium hydroxide, boric acid, paraldehyde, 
paraformaldehyde, trioxane, lithium formate, lithium acetate, lithium carbonate, calcium 
carbonate, silicon carbonate, magnesium carbonate, sodiimi bicarbonate, salts of acetic acid, salts 



of formic acid, salts of boric acid, lithium chloride trihydrate, lithium nitrate trihydrate, sodium 
carbonate decahydrate, sodium borate decahydrate, hydrated epsom salts, magnesium nitrate 
hexahydrate, beryllium sulfate tetrahydrate, sodium phosphate dodecahydrate, calcium chloride 
hexahydrate, zinc sulfate heptahydrate, magnesium chloride hexahydrate, sodium sulfate 
decahydrate, aluminum oxide trihydrate, aluminum sulfate decaoctahydrate, aluminum fluoride 
trihydrate, aluminum nitrate nonhydrate and any eutectic blends of any of these materials [or 
families of materials] including salts with melting points below 550 degrees Celsius. 

1 1 .(Amended) The flexible thermal control composite of claim 5, wherein said 
micronized endothermic agent is selected fi-om the group consisting of micronized oxidized 
polymers, imoxidized polymers, oxidized homopolymers of ethylene polymer compounds. 
unoxidized homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, 
N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight 
hydrocarboas, polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized 
polyethylene homopolymers, camauba wax, aluminum hydroxide, calcium hydroxide, potassium 
hydroxide, lithium hydroxide, boric acid, paraldehyde, paraformaldehyde, trioxane, lithium 
formate, lithium acetate, lithium carbonate, calcium carbonate, silicon carbonate, magnesium 
carbonate, sodium bicarbonate, salts of acetic acid, salts of formic acid, salts of boric acid, 
lithium chloride trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, sodium 
borate decahydrate, hydrated epsom salts, magnesium nitrate hexahydrate, beryllium sulfate 
tetrahydrate, sodium phosphate dodecahydrate. calcium chloride hexahydrate, zinc sulfate 
heptahydrate, magnesium chloride hexahydrate, sodium sulfate decahydrate, aluminum oxide 
trihydrate, aluminum sulfate decaoctahydrate, aluminum fluoride trihydrate, aluminum nitrate 
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nonhydrate and any eutectic blends of any of these materials [or families of materials] including 
salts with melting points below 550 degrees Celsius. 

12. (Amended) The flexible thermal control composite of claim 6, wherein said 
micronized endothermic agent is selected from the group consisting of micronized oxidized 
polymers, unoxidized polymers, oxidized homopolymers of ethylene polymer compounds, 
unoxidized homopolymers of ethylene polymer compounds, carbon monoxide-bonded 
copolymers, micronized polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, 
N,N-ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight 
hydrocarbons, polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized 
polyethylene homopolymers, camauba wax, aluminum hydroxide, calcium hydroxide, potassium 
hydroxide, lithium hydroxide, boric acid, paraldehyde, paraformaldehyde, trioxane, lithium 
formate, lithium acetate, lithium carbonate, calcium carbonate, silicon carbonate, magnesium 
carbonate, sodium bicarbonate, salts of acetic acid, salts of formic acid, salts of boric acid, 
lithium chloride trihydrate, lithium nitrate trihydrate, sodium carbonate decahydrate, sodium 
borate decahydrate, hydrated epsom salts, magnesium nitrate hexahydrate, beryllium sulfate 
tetrahydrate, sodium phosphate dodecahydrate, calcium chloride hexahydrate, zinc sulfate 
heptahydrate, magnesium chloride hexahydrate, sodium sulfate decahydrate, aluminum oxide 
trihydrate, aluminum sulfate decaoctahydrate, aluminum fluoride trihydrate, aluminum nitrate 
nonhydrate and any eutectic blends of any of these materials [or families of materials] including 
salts with melting points below 550 degrees Celsius. 

13. (Amended) The thermal control composite of claim 3, wherein said recyclable 
endothermic agent is selected from the group consisting of oxidized polymers, unoxidized 
polymers, oxidized homopolymers of ethylene polymer compounds, imoxidized homopolymers 
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of ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized polyethylene 
waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N-ethylene-bis-stearamide, tars, 
high molecular weight oils, high molecular weight hydrocarbons, polyvinyl alcohols, oxidized 
polyethylene homopolymers, unoxidized polyethylene homopolymers, camauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these materials [or 
families of materials] including salts with melting points below 550 degrees Celsius. 

14. (Amended) The thermal control composite of claim 4, wherein said recyclable 
endothermic agent is selected from the group consisting of oxidized polymers, unoxidized 
polymers, oxidized homopolymers of ethylene polvmer compounds, unoxidized homopolymers 
of ethylene polymer compounds, carbon monoxide-bonded copolymers, micronized polyethylene 
waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N-ethylene-bis-stearamide, tars, 
high molecular weight oils, high molecular weight hydrocarbons, polyvinyl alcohols, oxidized 
polyethylene homopolymers, unoxidized polyediylene homopolymers, camauba wax, glycerin, 
glycol, and glycerin/glycol hydrated salts and any eutectic blends of any of these materials [or 
families of materials] including salts with melting points below 550 degrees Celsius. 

15. (Amended) The thermal control composite of claim 7, wherein said recyclable, 
micronized, endothermic agent is selected from the group consisting of oxidized polymers, 
unoxidized polymers, oxidized homopolymers of ethvlene polvmer com pounds, unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded copolymers, 
micronized polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N- 
ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight hydrocarbons, 
polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized polyethylene 
homopolymers, camauba wax, glycerin, glycol, and glycerin/glycol hydrated salts and any 



eutectic blends of any of these materials [or families of materials] including salts with melting 
points below 550 degrees Celsius. 

1 6. (Amended) The thermal control composite of claim 8, wherein said recyclable, 
micronlzed endothermic agent is selected from the group consisting of oxidized polymers, 
imoxidized polymers, oxidized homopolymers of ethylene polymer compounds . unoxidized 
homopolymers of ethylene polymer compounds, carbon monoxide-bonded copolymers, 
micronized polyethylene waxes, petroleum derived waxes, ethylene-bis-stearamide, N,N- 
ethylene-bis-stearamide, tars, high molecular weight oils, high molecular weight hydrocarbons, 
polyvinyl alcohols, oxidized polyethylene homopolymers, unoxidized polyethylene 
homopolymers, camauba wax, glycerin, glycol, and glycerin/glycol hydrated salts and any 
eutectic blends of any of these materials [or families of materials] including salts with melting 
points below 550 degrees Celsius. 

41 . (Amended) The flexible thermal control composite of claim 1 , wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 



42. (Amended) The flexible thermal control composite of claim 2, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
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fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

43. (Amended) The flexible thermal control composite of claim 3, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of diermoprotective materials] and the mixtures thereof 

44. (Amended) The flexible thermal control composite of claim 4, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics. polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 



45. (Amended) The flexible thermal control composite of claim 5, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyestei-s, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

46. (Amended) The flexible thermal control composite of claim 6, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

47. (Amended) The flexible thermal control composite of claim 7, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS. polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes. 
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polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

48. (Amended) The flexible thermal control composite of claim 8, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyaanides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

49. (Amended) The flexible thermal control composite of claim 10, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

50. (Amended) The flexible thermal control composite of claim 1 1, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
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sulfides, polyphenylsulfones. polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof, 

5 1 . (Amended) The flexible thermal control composite of claim 1 2, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

52. (Amended) The flexible thermal control composite of claim 13, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

53. (Amended) The flexible thermal control composite of claim 14, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
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fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes. 
polyvmyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

54. (Amended) The flexible thermal control composite of claim 1 5, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

55. (Amended) The flexible thermal control composite of claim 1 6, wherein said 
polymer is selected firom the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetlieretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 
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56. (Amended) The flexible thermal control composite of claim 1 7, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

57. (Amended) The flexible thermal control composite of claim 1 8, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

58. (Amended) The flexible thermal control composite of claim 19, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes. 
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polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof. 

59. (Amended) The flexible thennal control composite of claim 20, wherein said 
polymer is selected from the group of polymers consisting of latexes, fluoropolymers, expanded 
fluoropolymers, fluoroelastomers, elastomers polyimides, polyesters, high density polymers, 
polyamides, polyarylates, polyetherimides, polyketones, polyphenylene oxides, polyphenylene 
sulfides, polyphenylsulfones, polysulfones, acetals, nylons, ABS, polyetheretherketones, 
phenolics, polystyrenes, polycarbonates, polyethylenes, polypropylenes, acrylics, polyurethanes, 
polyvinyls, polyvinylchlorides, [polymeric, plastic materials well known to those skilled in the 
art of thermoprotective materials] and the mixtures thereof 

REMARKS 

Reconsideration of this application as amended is requested. 

Claims 1-59 are in this application. Claims 9-16 and claims 41-59 have been amended. 
No new matter has been added. 

I. Applicant traverses Examiner's rejection of claims 9-16, 29-36 and 41-59 under 
35 U.S.C. § 1 12, second paragraph as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

Claims 9-16 have been amended to cleariy indicate Applicant's intention to claim 
"oxidized homopolymers of ethylene polymer compounds." In addition. Applicant annexes 
hereto exceipts of publicly available information which clearly show that even though the 
specification may not provide a definition for the term "high molecular weight" there is sufficient 
information in the public domain that one of ordinary skill in the art would in fact be reasonably 
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apprised of the scope of the invention. In fact, in the art of the invention, high molecular weight 
typically refers to polymer molecular weights of at least 1000. Very high molecular weight on 
the other hand, comprises molecular weights of at least one million, as for example TIVAR and 
SPECTRA, 

Claims 29-36 have not been amended in any way, as Examiner did not provide any 
guidance as to how or why such claims have been rejected under 35 U.S.C. § 1 12 second 
paragraph. Accordingly, Applicant respectfiilly requests that Examiner withdraw such rejection 
or in the alternative provide a basis for such rejection and additional time to Applicant to respond 
accordingly. 

Claims 41-59 have been amended to render them more definite in accordance with the 
Examiner's suggestions. In addition, as can be seen from Applicant's excerpts of publicly 
available information aimexed hereto, even though the specification may not provide a specific 
definition for the term "high density" there is sufficient information both in thespecification in 
the form of the various types of polymers listed and in the public domain that one of ordinary 
skill in the art would in fact be reasonably apprised of the scope of the invention. 

n. Applicant traverses Examiner's Objection to claims 4 1-59 under 37 C.F,R. § 
1 .75(c) as being of improper dependent form for failing to further limit the subject matter of a 
previous claim. Applicant's amendment to claims 41-59 renders said Objection moot. 

in. Applicant traverses Examiner's rejection of claims 1-59 under 35 U.S.C. § 102(b) 
as being anticipated by Hayes U.S. Patent No. 5,709,914. 

Claim 1 is an independent claim. Claims 2-59 are all claims dependent on claim 1. 
Claim 1 recites that the inventive flexible thermal control composite comprises "an endothermic 
agent and a polymer, wherein said endothermic agent is distributed, dispersed and suspended 
within said polymer. " (emphasis added) 
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Applicant's Specification specifically defines the terms "distributed, dispersed and 
suspended within said polymer" found in claim 1 with the following statement: " These 
polymers can be photo, thermally or chemically cured. More importantly however, they have a 
molecular structure consisting of long chains of mostly linear molecules, which after being 
relaxed by either controlled heating, dissolution or suspension in a plasticizer or solvent, provide 
the interstitial spaces, through which the endothermic or thermal storage compounds weave and 
are distributed prior to curing and the final formation of the PCEA." Specification, p. 7 1. 23- 1. 
28. In contrast, Hayes does not disclose any such feature. 

Hayes discloses "a fibrous matrix core molded and formed to conform to an outer, 
supporting, rigid wall. Hayes, col. 2, 1. 37- 1. 40. Furthermore, Hayes discloses that the matrix 
"may be formed fi-om fabric, cloth, metal mesh, batting fiberglass, fiber, dust particles, powder, 
carbon foam, silica foam, metal foam, hollow particles, KEVLAR . . . fiber, clay, aluminum, 
copper, perforated metal foils, cellulose materials and microspheres. Hayes col. 3, 1. 17- 1. 21. 
Finally Hayes discloses that the endotherm is attached to the matrix by adhesion, absorpfion, 
chemical bonding and the like. Hayes, col. 2, 1. 38- L40. Nowhere does Hayes disclose that "the 
endothermic agent is distributed, dispersed and suspended within said polymer." (emphasis 
added) 

Accordingly, independent claim 1 and claims 2-59 dependent therefirom are 
neither taught nor disclosed by Hayes. 

IV. Applicant traverses Examiner's rejection of claims 1-59 under 35 U.S.C. § 102(b) 
as being anticipated by Tzur U.S. Patent No. 4,632,865. 

Claim 1 is an independent claim. Claims 2-59 are all claims dependent on claim 1. 
Claim 1 recites that the inventive flexible thermal control composite comprises "an endothermic 
agent and a polymer, wherein said endothermic agent is distributed, dispersed and suspended 
within said polymer. " (emphasis added) 
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Applicant's Specification specifically defines the terms "distributed, dispersed and 
suspended within said polymer" found in claim 1 with the following statement: " These 
polymers can be photo, thermally or chemically cured. More importantly however, they have a 
molecular structure consisting of long chains of mostly linear molecules, which after being 
relaxed by either controlled heating, dissolution or suspension in a plasticizer or solvent, provide 
the mterstitial spaces, through which the endothermic or thermal storage compounds weave and 
are distributed prior to curing and the final formation of the PCEA." Specification, p. 7 1. 23- 1. 
28. In contrast, Tzur does not disclose any such feature. 

Tzur discloses the use of " muUilaver inUimescent-ablators for fire resistant 
purposes." Tzur, col. 1, 1. 41- 1. 43. Such heat and fire resistant protection is for a one time 
usage. Tzur, col. 5 1. 44-1.47. Tzur forms its multilayer intumescent ablators through "the 
incorporation of a strong ablator containing hydrated inorganic salts, combined with an 
intumescence agent." Tzur, col. 2, 1. 39- 1.41 . Tzur discloses that that ablator is fonned using a 
conventional process of rubber production using a low density constituents such as cork 
combined with an inorganic salt. Tzur, col. 3, 1. 24 - 1. 46. Nowhere does Tzur disclose that 
"the endothermic agent is distributed, dispersed and suspended within said p olymer." (emphasis 
added) 

Accordingly, independent claim 1 and claims 2-59 dependent therefrom are neither taught 
nor disclosed by Tzur. 

V. Applicant traverses Examiner's rejection of claims 1-59 under 35 U.S.C. § 102(b) 
as being anticipated by Buckley U.S. Patent No. 5,722,482. 

Claim 1 is an independent claim. Claims 2-59 are all claims dependent on claim 1. 
Claim 1 recites that the inventive flexible thermal control composite comprises "an endothermic 
agent and a polymer, wherein said endothermic agent is distributed, dispersed and suspended 
within said polymer. " (emphasis added) 
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Applicant's Specification specifically defines the terms "distributed, dispersed and 
suspended within said polymer" found in claim 1 with the following statement: " These 
polymers can be photo, thermally or chemically cured. More importantly however, they have a 
molecular structure consisting of long chains of mostly linear molecules, which after being 
relaxed by either controlled heating, dissolution or suspension in a plasticizer or solvent, provide 
the interstitial spaces, through which the endothermic or thermal storage compounds weave and 
are distributed prior to curing and the final formation of the PCEA," Specification, p. 7 1. 23- L 
28. In contrast, Buckley does not disclose any such feature. 

Buckley discloses a phase change material incorporated into a flexible matrix 
material. Buckley, col. 3, 1. 2-1.2. The flexible matrix material is preferably a flexible polymer 
or a polymer foam either open cell or closed cell. Buckley col. 3 1. 65- 1.67; col 4 1. 1. The phase 
change material may be physically added directly to the matrix material in the form of pellets or 
particles, as the flexible matrix material is being formed. Buckley col. 4, 1. 11-13. Finally, the 
phase change material is either encapsulated or is retained onto fibers of polyacrylic or carboxy- 
methyl cellulose before adding them to the matrix to prevent it from migrating or forming one 
solid inflexible mass as it cools. Buckley col. 4, 1. 1 1 - 1. 3 1 . see also Buckley preparation 
processes col. 5-col. 6. Nowhere does Buckley disclose that "the endothermic agent is 
distributed, dispersed and suspended within said polymer. " (emphasis added) 

Accordingly, independent claim 1 and claims 2-59 dependent therefi*om are 
neither taught nor disclosed by Buckley. 

VI. Applicant traverses Examiner's rejection of claims 5-8, 1 1-12, 15-16, 19-20, 25- 
28, 31-32, 35-36, 39-40, 45-48, 50-51 and 54-55 under 35 U.S.C. § 103(a) as being unpatentable 
over Tzur. 

Claim 1 is an independent claim. Claims 5-8, 11-12, 15-16, 19-20, 25-28, 3 1-32, 
35-36, 39-40, 45-48, 50-51 and 54-55 are all claims either directly or indirectly dependent from 

17 



claim 1. This means that they incorporate by reference everything in claim 1 and add some 
further statements, limitations or restrictions. 37 C.F.R- 1 .75(c). 



"an endothermic agent and a polymer, wherein said endothermic agent is distributed, dispersed 
and suspended within said polymer. " (emphasis added) Examiner has not found claim 1 as 
being obvious in view of Tzur. Accordingly, all of the claims dependent therefrom are also not 
obvious in view of Tzur. 

Allowance of claims 1-59 in their present form is thus believed appropriate. 
No additional fee is due. 

On the basis of the above amendments and remarks, reconsideration and allowance of the 
application is believed warranted. 



Claim 1 recites that the inventive flexible thermal control composite comprises 




Respectfully Submitted, 
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Material Safety Data Sheet 



CHEMICAL PRODUCT AND COMPANY IDtNTIFICATION 



rRODUCrrUMB; A-C3A.6.dA.6S,7.7A,7AS.8.aA.9.9A.9CP.!)M6.l6A.6l7.617A,6l7G. 
715.725,735,1702. 

OTHER/GBNEiaC NAMES; Polycttvlene Ho^nopolywert 



MANUFACnnUCR: 



Spediilv W«x aad A^ttvcs 
101 ColittbbURd^ P.O. Box 1053 
Mottbmwn,NI 079d3-loS3 



!N fTrti^ ffff ff^^^cv CALL; 

(24 Hcfttta/Dy. 7 Piya/Wobk) 
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yi^ ftfpRg nifyffUMATION CALL; 
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3, HAStAllDS IDENTIFICATION ^ 



EMKRCKNCY OVERVIEW: A-<: 1702 grcasoJlka. ^^^'^I^J^:^^^'^^''^ 
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Material Sajety Data Sheet 



ArC * Polyetliylene Homopolynien 



INHALAHDMi Treat powdBra*tMiiiax>cspictieiABtc«, 

DKLAYKO EFFECTS: Hoxm known. 

UsratUtMb fl»wiA<a «w«f ttftOSRA dMtcuttd cardnoftft Jliti trtOiM Mmv. 



NTP State 



FIRST AID MEASiniES 



SKIN: 
EYE: 

INCaBSItONi 

A0VXCE TO ravSiaAN: 



NOC expected to oocur. 



FIltE PIGHTING MEASURBS 



PLASH rOtNTs >445*f C^ISOXT) 

)PLASa POINT MrraOD! Opcocup. 

AlJTOIGNnTONTBMrERA'nJIlE; Hone known. 

xrpr«njadEUMrr(v«M*%iBidi): HoiwHcAbte. 

LOWER |itAMKUMTr<VoiMC5iteBtr): Not i»pliukbtc. 

RLAMBntOMGAIlONIUTStStffcM): Uitoovrii. 

OSlunjIMMABILrry CLASS: CMBbuttibteteiid. 

EXnNCtllSHlNG MSDIA: 

Ciibao 4id3d^ diy cfaenooal or fixw wator ipny. Avoid wxtor fttMom oa molten tnimind muerUI as ft m«iy scatto' mi 
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Material Safety Data Sheet 



A*C Potyethyl^e Homopolymers 



ACCIDENTAL RELEASE MEASURES 



*N^A«« Off sPiu. OA OTHER BKLEASES: (Ahro w« rtowtrawnded pcM^ 
Collect ffl coBtii!», fibB*o«d4r«m or cartas 



rqtiirdiAf npoittef rcqplrenCACK. 



(#15) 



7. HANDLING AND STTORAGE 



OTOIOiCEiaSCOMMKNWA'nONS! . . 
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Material Safety Data Sheet 



A-C ^ Polyeth^ene Homopolymers 



EVsmnvcnoN: 

C^BuU gDflStM irmB^ iiialica iDiMeriil «id m 

neSPBUTORY mOTKCnON: 

U^a NIO^ jfimvediiUitf xtspintDr with pewdocd gi^^ 
Drag laeltiag or oodveybig ia mdCM «t«ee, U90 «o offM 



AJDOmONXI. KKCOMMKNDATIONS: 



(GtaBffaHDB ddst for the ffoQowing i»giodiefit«) 



OteecposoK Ibihs far dteteooqfonttoB p«9^^ 

5! pay${CAt AND CHEMICAL PROPEXmES 



PflVSKCALSTATC: 
CDOIb 

SETKCinC GRAVITY: 
SOttTlOUIY IN WATER: 
pK 

BOOlKGFOlNr: 
MELTWCTOmT: 
VAPORmSBimK: 
VAFORDCNSmr: 
EVAPORAHON RATC: 

^voLAme& 

PIASBKUrrr: 

(Fkdi point iDCtbod and 



A^ 1702 U gI«•a^4ike; oitbcr cmlcs <n» white pdlda^ priHt. orpowdtf. 
SoHd. 

Chmcterfxdc w»xy Oder . 
(W4t«r=K0) 0^8*0.97 

(Air«|j0) Notint&kUc. 

ffot^SoMe. Coaspcn^dtxk: Not applicible. 
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Material Safety Data Sheet 



A-C • Polyethyknc Homopolymers 



10. STABJOJTY AND REACTIVITY 



JSQlkMAIXV OTABLE? (CovdHfm to Avbid) 
Snfeb atnomvl cO&ditiana. 

DfCOMPATXBIUTIES: 



HAZARDOUS llBCOMP4>SrnONF»0»OCTS: ^ 
Ocpeiidli« oocondW<»»of fcci CO. 002, «^ 

HAZARDOUS P<H.YMftlllZATION7 

Wffiiwtc 



lU TOXICOtOClCAL INFORMATION 



IMMEDIATE (ACirre) ICFKECrS: 

AcsteordtoxidtyiDnts: U>50>2tt>0vnaAcg. 

DStAYBD<5UBCHR0NIC & CHBONIO EFFECTS: 
Nddfltemrined. 

OTHER DATA: 

NooOierdata dsveloped 



12. ECDLOCICAL INFORMATION 



>toitob.v,bec»clevrfopodoaih»«afc^ Ttoepo)yinericpto&ic4»«fOt)o«ioWi^ 
13. D1SF08AX CONSIDERATIONS 
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\hiren'a/ Safety Da fa Sheet 



A-C ^ Fotyethylene Homopolymers 

OraSS ZttSJPOSAL CONSIDERATIONS: l^3e^t^iMaiiatMt6omi»fftdett^yn$tc, 
ngiUBdiidydiso^ ibechtficnnidcs offte 111^^ 
55! TRANSPORT INFORMATION 
TO DOT HAZARD CLASS: Notirgtilatcd. . 

Few Additloatl hifbmntioa OQ ifaippiag rctulationa aflfecdi« tWa miterial, ootit»ci tho ixiformiiioci mmvber fomxl on the fij»i page 



IS. REGULATORY INFORMATION 



TOXIC SPBSTANCgS CXWmtOL ACT mCAY. 

TSCAINVEHTDRY STATUS: ProducaanliatMioiithcTSCACfaemicAl bivi^^ 



OTHQERTSCA ISSUES: 



KQeATPQ» 
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RttftOBM C«tT Ci'^W <a<- ma) to yo»r Lac*l KMftmry Ptmii^g Owriitaft. 

S£CnON 311 HAZARD CUiSS: None 

SARA 313 TOXIC CHEMICALS: 
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Material Safety Data Sheet 



A-C ® Polyethylene Homopolytiien 



STAHe HIGHrrTO KNOW: 

" No ta9(odieitf» Kited n tbis seolioA <* 

AD©mONAtHKOUlATOKYINPOlWk«ATlON: 

S«e AlSod Toctoidl Data BuHctin GEN-OOa foe PDA v«ljit6<l ufumuuoo. 

WHMIS OASSfnCAlTCtfl (CANADA): 
Ka nltiact lo WHMIS i«sulftiwns. 

FOBXiGNlMVKNTORy STATUS: 

nsi. iPnpMgtic SubBtancry List) 

AM^iHiB CbMMcd l0vntt»y 
JapnoA C3KAic*) tovcDtoiy (ENCS) 

Koctnbive&tofy 
Ph0iniiae bwcBioiy ^CS) 



16, OTBER INFORMATION 



CURRENTISSUB DATE: 2/01 
PKEVIOOS ISSUE OATfi: 2/0O 

CHANGfiSTO MSDS PROM ?WKVlOUS ISSUE UtATE AWE lOUK TO THE FOIXOWINC: 
Roaoved A-C 8tOA ami 820A . »i*dpiit oa «cp»»to MSDS. 



CtHKR INFORMATION. 



None 
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POLYETHYLENE HOMOPOLYMERS 



PRODUCT SAFETY 
DATA SHEET 



A. GENERAL INFORMATION 



A-C»3a/^.6A, 7. 7A. 8. 8A. 9. QA, QP. 15, 16, 20, 617. 617A. 61 7G. 7l2. 715. 
725, 735^Sd 1 702 PoIy©thyl©n« 



OCUCAL HAKE AMKM SVNOWm 

Polyothylena 



a CX^NO. O AIXEDPnCXXCTOOOC* 

9002-88-4 
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(C2H4), 



Allied-Signa) Inc. 

A-C Perlorrnance Additives 

P.O.Box2332R 

Itorristown, N J. 07962-2332 



ADDRESS (Ma, STHEET. CJTV. STJkTE AM) iF COOG) 



Potymofio 1100 



oqmTact 
Product Safety 



f*HOC NUMfiEA 

(201)lSS-441i 



LAST t&SUE (MTE 

August. 1989 



Cunng^fT issue date 
March. 1990 



B, FIRST AID MEASURES 





EMfAOENCY PHONE NUUBCH 

(201)455-2000 


INHALATION: (of powder) - Remove to Iresh aUt, 

EYES: Eye contact mechanical ifrftalion: Wash with walor 15 minutes. 
R irritation perstsls. oonsuti physician. 





C. HAZARDS JNFORMATiON 



HEALTH 



TreaJ powdered grades as nuisance particulate*. Avoid breatWng fumes from motten material. 



inCCSTJON — — 

No effects known. Acuta oral toxicity In rata: UDao > 2000 rr>9>VQ. 



StCM 

Mild dermal irritanL 



EVC3 

Nor>-eye irrftanL Dust may cause mechanical irritation. 



PCRMlSS«Lt CONCCMTftATDN: An — — — 
CSCE SECTION J) 

Powdered grades: recommend using the 1988^9 valwo estabttshed (or 
nuisar^ce particulates (10 mq/kn * ol tot al particulate), 
— chaonc Toxcrrv 



BctoaiCAi. 

None established 



No known hazards associated wilh the customary industrial use of those products. 



KA - WOT APKCABl£ 
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(x)opcMcu(» Qaoscocup 


AUTO OllT«N 0 C 
TEUPERATUOE 

None known 


fUUUASlE LIUfT S H a;4 t% 6Y VOU 

LOWER- NA UPPER- NA 


UNUSUAL FIRE AND EXPiOSON HAZARDS 

Hra point > 313^. Malls in pfoximhy lo fires causing sCppefy floors and stairs. Sialic chamas on powders or powders 
in liquids may ignitft Hammabte atmos^^ares. Reler to BuUotin 6S4 (or safe handling procedures (see Section J). 



D. PRECAUTIONS/PBOCEOURES 



Carbon dioxide, diy chemtcal or fine water spray. 



f t A£ eXTMGUtSMMC MiENTS TO AVQtQ 

Water stream on mohen burning material may scatter and spread fire. 



Wear setf-oontalned l^eathing apparatus approved by NIOSH. Watc^ footir>g on floors and stairs because of possible 
melt'tng and spreading. Use spray to keep containers oooL 



Use adequate ventilaiion during heating processes or rf dusty conditions prevail when handling 
powders. For storage arid ordinary handllr^. general ventilation is adequate. 



NOAMAL HAMfiUhC 



Avoid breathing fumes from healing operations. Very sfippery on floors, avoid spillage. 
Use good personal hygiene and housekeeping. 



STOHACE 

Av(Hd excessh/B heat 



V>«.t. OA v£A)( |At.wuY««CAn PEnSOHAL PROTECTIVE ECUt^WENT • SECTOR E> 

Remove ignftion sources from the powdered grades. 

Keep away from heat or flame. 

Sweep up with a minimum of dusting. 

Collect in container, e.g., fibertward drum or carton. 



SPECtAljPflECAUrOlS/PAOCECXJRCSUBLL flUST RUCTIOMS 

None 



SIGNAL WORD- 



NA 



E. PERSONAL PROTECTIVE EQUIPMENT 



Use a NIOSH approved dust respirator for powdered grades when dusty conditions pravaiL 
During matting or corweying in motten state use an organic vapor respirator. 



EVES AND FACE 

Chemical goggles around molten material and in dusty eonditbns. 



MM«{OS, ARMS. AMo eoonr 
Protectrve garments around molten material. 



OTHE n cu>n<Mc ami eoupucnt 
Protective garments around molten materiaL 
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MATERIAL 0 fAT NORMAL 00M0ITCN5): 

□ LIOUIO Ql SOLtO 



DGAS 



APP£ARANC£ ANOOOOn 



A-C* t702 greasa-likG. AH others whito. waxy solid in peOets. ptUls or powdor. 
CharacierisVc waxy odor. 



BOILING POINT NA «C 
MELTING POINT (Soft. PL) 92-1 17 o C 


(H20.t) 

Soltd 0.88 - 0.94 


(AIR - 1) 

NA 


Ndgl'igibte 


NA 


Vapor pressure 

Ndgligible @ ambient 


eVAPOAATOM RATE 

(ButytAatM.I) Q (£»»•»- 1j □ 
NA 


% VOLAlLES BY VOLUUE 

(A(ao-C3 

NA 





G. REACTIVITY DATA 



STABI.ITY 

□ UNSTABLE H STABLE 


CONOltlOMS TO AVOID 

Excessh/e heat A-C 1702 starts breaking down at temperatures 
over 100 other products are more stable. 
Avoid direct contact with open flame. 


MCOMPATQUTY (MATEinALS TO AVCHO) 

Strong oxKfizing agents, although oomparatrvely stable as are other polyethylenes. 


HAZARDOUS OCCO»*POSmON PHOOUCT3 

Depertds on condition ol fire, CO, COz and combustible gases may be generated. 


HAZARDOUS PO.VMERIZAT)ON 

a MAY OCCUR Q WILL NOT OCCUR 


OONOlTlONSTOAWD 

None 



H. HAZARDOUS INGREDIENTS (Mixlurcs Only) 



MATERIAL OR COWUHSNEI^ /C AS. « 



HA2AR0 DATA (SCE SECT. J) 



NA 



NA 



NA 



- PROPRIETARY - TRADE SECflf T 
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OCTk .-^ATEA PAftTmON COCFFC«nT 

NA (Insoluble in Wator) 



Not consider dd bioddgradabta or toxic. 



CPAKAZAA00U95UQSTANCCS ^ 
(OfAMWAlCRACTSECail) jg 



t SO BEPORTfBtC OUAMTtTr:. 



OfSPOSAl METKXJS iDtSPOSEB MUST COMFW V«m FEOtftAL, STATE AND LOCAL OlSPOaWL Ofl OtSOWkHGC lAWSp 

Discard as non-Kazardous organic solid waste. 



1*6-117 



flCRA STATUS OF UNUS£0 UaT^HIAL F OlSCAflDED 

Non-hazardous 



MA^AfllXX^ WASTE MUUBED: A^ICAfiif) 



J. REFERENCES 



PERUjSS«L£ OONCCkTHATCN REFERENCES 

UV: ACGIH Ust, 1988-89. 



tiEcuLATOHYSTAwOAjos j djq.t.classifcatiow: Not ReguUted 



Some statds regulato the dtschargo of pofyethyleno potymers to streams, 
FDA: Anied Technical Data Bulletin GEN-002. 



NalianaJ Fire Protection Association Bulloitn ANSl/NFPA 654 'Pravantioa ai Fire and Dust Explosions in tho Chemical. Dye. 
Pharmaceuticat and Plastics Industries', 1988 Edition 



ADDITIONAL INFORMATION 



Fife: Alfiod Technical Data Bulletin: Cleveland Open Cup Flash & Rre Points. (ASTM 092-72) 
Typical Properties: Allied Technical Data Bulletin (GEN-OOl ). 



> These products are included in the TSCA Chemical Substance Inveniory. 
' HMIS Code: 

Health 0 

Flammabifity 1 

Reactivity 0 

- Under the crHerta established (or hazardous chemicals in the OSHA Hazardous 
Communication Ad and SARA Tate Rl, these materials are considered 
oon'hazardous. They do not contain Extremely Hazardous Sutislancos (Section 302) 
or Toxic Chemicals (Soction 313), 



USPE7 



THIS PRODUCT SAFETY DATA SHEET iS OFFERED SOLELY FOR YOUR IMFORMATION. CONSIDEftATiON AND 
INVESTIGATION. 

ALUED-StON AL INC. PROVIDES NO WARRANTIES. EITHER EXPRESS OR IMPLIED. AND ASSUMES NO 
RESPONSIBILITY FOR THE ACCURACY OR COMPLETENESS OF THE DATA CONTAINED HEREIN. 
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Hon^rwell 



Material Safety Data Sheet 



A'Cf Oxidized Polyethylene Homopotymers 



CHEMICAL PRODUCT AND COMPANY IDENTinCATION 



PRODUCT NIAME: 



307, 307A, 316, 316A. 325. 330. 392. 395. 39SA, 629. 62dA. 629P. 655. 
659, 659, 660. 673iA. 673P. 830l 6804. 6702 



OTHER/GENERIC NAMES} 
PRODUCT USB: 
MASfOPACrjRERi 



Oxidized FolyechyleBe Homopolymen 

Muld|ile uses tn inaiv appBc^cuiiu. 

HoneymU Intenntionil 
SpecUby W«x «nd Atfdtttves 
101 Cohstma R(L. P.O. Box 1053 
Monistowtk. NJ 07962- 1053 



(Monday-PrifSay. 9:00uii-4:30pai) 
973-455-4414 



IN CASE OF EMERCEWCY QMU 
(24 Hours/Day. 7 DatysAV«ek) 
800-424.9300 (CHENnTREC) 
973^455-2000 



COMPOSmONONFORMATION ON YNGKEDIENTS 



CASf 
6S44M7.8 



vySICHT^ 

-100 



Trace ttnpuflUes and sddltioAsI material nunc) not listed Above may abo appeal In tbe Rt^golatocy Ipfonnatton section (^15) towards 
the end of tbe MSD& Tbese roattfUls uoy be tbted tor local ''Ri^ to KboW compUancc and for other reasons. 



HAZARDS IDENTIFrCATION 



EMERGENCY OVERVIEW: A- C 5702 is grease- like. AUottoproductsare white waxy solids in 
pellet prill or powder fbrm. Powdered material m air may foim an aqilosiveoiixti^ No other 
s^gnlficaat immediate health* physical or eovifonmesnal hazards are assodated with these materials. 



SKSN: Niegltgtbte dennal inrfunt 



MSDSNoinbcr. ACPA0OO4 

CarremlssocDMr. 2/00 Pagelof? 
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MATEmiALS 



. V.O. Box 1039 
MoiTistown. NJ 07962^1059 



A C - Polyethylene 



316A 



Specification No.: 303161227 



Data: 11/93 



Material Specifications 

Item Allird T*st Method Sr>eclflcatlon* 

AcidNumbor TMP-OCL-OOe lS-18mgKOH/g 

Particle SIzo through 40 mesh 309-OR 100% 
(Steve inner widlh: 4^ micron) 

Average Analysis of Standard Production 

Drop Point, MetiJer 140*C (2a4"F) 

Density 0.dft p/cc 

Viscosity @1 50*0 (302*F) Brookfiald 850O cps 

Hardness @ 25-^ (77»F) <0.5 dmm 

Bulk Density 529 kg/m» (33 Ibm*) 

Product Form and Packaging 

Product is supplied as a whrte to off-white powder, essentially free of foTOign matsrial. ttts packafled 
in ^ kg tour-ply Kraft b^s and shipped dn pallets, 40 bags to a pallet net weight i .000 kos. and 
stretch -wrapped. Pallet loads are approximately 1.d2m long. 1.04m wide, and i.29m hi^ {52 
inches X 42 inches x 51 inches) 

Safety Precautions 

A-C* polyelhylenes and oapotymers are regarded as non-hazardous when exposure is controlled 
by usmg accepted industrial hygiene practices. Consult our (y/tatena) Safety Data Sheet for speofic 
recommendations on safe handling. 

Additional Information 

To place an order, obtain pKces. samples and technical information, please refer to the address list 
on the back of this sheet (or the office serving your area. 



Prfutud Sifccificaiions 

eCf^T xeez-ea-ido 
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Hone^ell 



Material Safety Data Sheet 



A' Oxidteed Polytthylene Homopolymers 



EYES: Ndn-cye bzlant P«rticu!atcs xnaycntse mFchaptral Irriwlon* 

INHALATION; Treat poiwder as nuisance paiticulates. 

INGESTION: No effects knowa. Lowcoxkiiy. 

DELAYED EFFECTS: None known. 

Jgxg/etSms. found on otM Oftbt OSHX dMignated carrinogert Usis are listed bdow. 



* Noingredtents Ibud to dnis section * 



FIRST AID MEASURES 



SKIN: 
EYE: 

INHALATION: 
INGESTION: 

AIWICE TO PKYSICIAN: 



Wash With wato aad soap. 

Wash with w3tcr (ox 15 nbuix^s. Ifbtnatlafl perstsu, consult pli^slcUn. 
For Inhshtton of powder, rerwve to fif«sh air. 
Not expected to occor- 

No specific Bdvtce. Trest iccordlng to syiaQ(»toin$ presaiL 



FIRE nCHTING MEASURES 



FLAMMABLE PROPEmTTES: 

FLASHPOINT: > 4d0»F (> 

FLASH HUNT METHOD: Open cop. 

AOraiGNmON TEMPERATURE: None knowa. 

OFFER FLAME UMlT(VoIiiiM%tB air): Not appUcahli^. 

LOWER FLAME UMIT Q/dbnxm % fin air): Not appUcalile. 

FLAME PROPAGATION RATE (SoUds): Unknown. 

05HA FLAMM ABILITY CLASS: Co«*ustIbl« *alld. 



MSDSNumbCf: ACPA0004 
Ctttem btm* Data: 2/QO 
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Honeywell 



Material Safety Data Sheet 



A-C* Owdized Polyethylene Homopolymers 



spread the Dn; 

tJNUSUAL FIHE AND EXPLOSION HAZARI>S; st-irs StoUc charges on powdfirs or povwlcts 

ciffi.^!^ton«c««i«aL >»1 Ptoto todBstite- to afe tondlmg pmtedu.«i. 

aAd stairs because of pa«lblo 

ft! ACCIDENTAL RELEASE ME AMJK^ 

m CASE OP SPnX OR OTHER RELEASES! 



Colled ta conteincf. e.g. fibttboinl dwm 

regarding reporting req"lMiM»t3- ,. 

7. HAWDLINC AND STORAGE^ 



T^««MAnS555uRC^^ „^g „ pdor (so»-««« pungent) 

Under eondUWn* of aoiagP. ^ap«« ^.^^ oi^eSi«>. »i& fiui«s ftom beating opoMloM. 



Avoid c 



8. 



l^vpfYSITttg CONTROLSCTRSOMALPROTECnON 



ENCmEEBINC CONTROLS: -^^^-Mtfali-«.durinal<»Ungp(^^ 



hBDS Nonixr. ACPAfiW Page 3 of 7 

Citfrcat bone Dau: 2^)0 
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Honeywell 



Material Safety Data Sheet 



At C'^ Oxidized Polyethylene Hoxnopolymets 



wsspiRAroKYPaorrBcnos: 

Use a NIOSH approved dixsl fopliatof wiih povxitred graiJcs if vhoty comHUoos prevail WfaeoopMing product 
oantuner$ and dDrtogmehta^or coovcj/iag Id moUfin state, nse an orgpiifc vapor icspintar. 

ADDITIONAL RECOMMENDATIONS: 
Not gcQcnS^ fMitilfod* 

EXPOSUiyE GUIDEUNBS; (GnUolloes tadsi for (h« fAttowii^ iogrediems) 



* No in9«di«ias listed In ttUs 3«ctlim * 



* » Undi established by HoocyuttO tetenufioml 
** « Wod^teoeEuvtrafflincntal C^tposcDQ Level (AHIA) 
£1 Biological Exposure Index 



Odier «3epoatire Uaati for th« deoomposttlon prodbcts nor nnlly usodated with pmduct use are «s follaws: 
Powdered fonns nuy geAente nobiAoe paniddsues Dpoa bandlxAg: ACCIH TtV ^ 10 aig/hi3 of total paitiadates. 



9. 



PHYSICAL AND CHEMICAL PROPERTIES 



APPEARANCE: 
FKYSICAL STATE: 
ODOR: 

SPECmC GRAVITY: 
SOLUBIUTY IN WATER; 
pH: 

BOILING POINT: 
MELTING POINT: 
VAPOR PRESSURE: 
VAPOR DENSITY: 
EVAPORATION RATE: 
%VOLATlLES: 
FLASHPOINT: 

(Reti poist mefbod and 



A-C 6702 b greftsc-tlko; ottwr grides are whiCA pelUts, prilbi, or powder. 
Solid. 

Chftr«ctedstlc waaqr odor. 
OVater-LO) 0^- LOO 

Ni^bXe 
Notapplictble 
NottppUcable. 

Neat applicable. 
CAIr-lX) NoteppUcahUi. 
NdeappUcxble. CoeQsredtoc Not appUcable. 
Nmaj^icable. 
> 190° (> 255*0 
tddlitaaal flsnsnaibility data an found 2a Secdon 5.) 



/ 

MSDSNwribcr ACPA0004 / r 

Correm Issue Due; 2rtK) Pagc4of7 / /. 
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Honeywell 



Material Safety Data Sheet 



AX*" Oaddized Polyethylene Homopolyiiiers 



10. STABIUTYANDREACnvrrY 



KQltMALLY STABLE? (Condidoos Co Avoid) 
Stable at nomal ce iw H rt oiw. 

INCOMPATXBILmES: 

Sdong ATiHiTing agents and iminrv 

HAZARDOUS DECGMPOSITION PRODUCTS: 

pfpffK«i*g ft« ™<titinm ftf Art, CO. C02. MtJ cftmbiodble gases atv be gaoeiatcd. 

HAZARDOUS POLYMERIZAnON7 
WiHooto 



11. TOMCOLOGICAL INFORMATION 



IMMEDIATH (ACUTE) EFFECTS: 

AcaCe oral toiddty In rats: UQSO > 2500 mg^. 

DELAYED (SUBCHRONXC CHRONIC) EFTHCTS: 
NotdftenrUiwl 



OTHER DATA: 

No other (bU devdoped. 



12. ECOLOGICAL INFORMATION 

Nodatafa>vebeeAdev«lopodonau»£iib|ecL These polyiiwlc prodocts are not soluble In waier, Tlicy an not ooasdcred 



13. DISPOSAL CONSIDERATIONS 



RCRA: 

IschctmosedpradaaaRCRAluaastlooswaste^ No. 
IfytTS, (te RCRA ID number Is: 

OTHER DISPOSAL CONSIDKRATIONS: Dwcord ooo-hazardma organJc solid w.^sa. 

Tlie inteimlfcm oltarf h« U for the p<o^ 
may agmficamJy change the diaricleiijacs ^ 



M^Noixte: ACPAiXXM 
Current IsaueDur ZAW 



Pa;^5of7 
TEst^T 1082-69-1X1 
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Honeywell 



Material Safety Data Sheet 



A Oxidized Polyethylene Homapoiymers 



14. TRANSK>RT INFORMATION 



us DOT HAZARD OUSS: Not ngiihatd. 
US DOT ID NUMBER: Net appilcahte. 

For adcUnonalinfocitntioii on shifting coot&ct cbc InTorm&tiQn number fou^ 



IS. REGULATORY INFORMATION 



TQXIC SiregTANCHS COimtOl. ACT flSCAK ^ ^ ^ 

TSCA INVENTORY STATUS; PiwtectStrt listed oo theTSCA Chamcallnvertfttfy. 



OTHER TSCA ISSUES: 



Nods. 



SAttAinUSm/ClERCLA: 

'Rcportibk QuanlWcs- (RQi) and/or "TtnrsboW PUnning Quantitirt* (rPQs) cjitst for the foUfwing I<igrt<Uwtt. 



SAIWCBRCLA 
BQiBai 



SARAEHS 



' No ingrdUeoCs listed in di!s scccloa " 

SpObMcaiet nnltiivln the tosof any tfk^^ to RQrequirti imtneifiAte oatlfkation to tlic N«tlOftal 

Response Center <1- 800- 4Z4.S8aQ vid to year LacaI Emcrgai^ Pltnolng Committee. 

SECTION 31 J HAZARD CLASS: None 

SARA 3U TOXIC CHEMICALS: . ^ r 

The &Itowli«tiW«ala»«« SARA 313 n'<i)ticCbei^^ *2. 

* No tn^tdients listed la tlife scoIqa * 
STATE RIGHT TO KNOW: 

10 ftddliiflo to tte la^edteius fbiuid In vcctioo 2. 

WL36 Cj^nouatf 

• No ii«redIeDfi listed in this section * 



MSDSNttmber: ACPA0004 n.^ft«r. 
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Honeywell 



Material Safety Data Sheet 



A-C** Oxidized Poty«thylene Homopolyiiiers 



ADOmOMAL RECULATOKY INFORM ATION: 

See Allied Technical Data BuUettA GEN- 002 1» PDA rebtted utfommtion. 

iVHMIS CIASSIFICATION (CANADA): 
Not suiycci to WHMIS regohtSons^ 

FOStBICN INVENTORY STATUS: 

Canaditn DSL (DocMsdc Substance list) 

EINECS (Eoropeatt Invouoiy of Exfatii^ CoouDociftl Chemical Siib$attces) 
Aiisuatlafl Cbemteal Imwfitory 
Japanese Chwrical Investocy 



16. OTHER INFORMAHON 

CURRENTISSUEDATC: 2/00 
PREVIOUS ISSUE DATE: 3/98 

CHANGES TO MSDS FROM PREVIOUS ISSUH DATE ARE DUE TO THfi FOLLOWING: 
Cbansed fiom AUtet^ltgnBl logo to Ho&eywell logo 

OTHER INFORMATION; None 
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United w _ jes Bvtent and Trademark Office 



UNITED STATES DEPARTMENT OF COUMEBCE 
UnitoJ Sl.t« Pmtuai Hud Trwivauirk UOIc* 
Addr«*»; OOUWISSIONEE OF ^TENTS'AND TBADEitABKl 



I ATTORNEY DOCKET NO. j CONnRMATION NO. 



APPUCATION NO. 



FIRST NAMED INVENrOR 



09/615,507 



07/13/2000 



Claude Q.C. Hayes 



Bauer & SchafTer LLP 
114 Old Country Road 
Mineola,>fY 11501 



BISSETT. MELANIE D 



PAPER NUMBER 



1711 

DATE MAILED: 01/04/2002 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



United States Patent and Trademark Office 

01) COHKtSStOMCR FOR PaTEHTS 



Umtteo States Patemt ano Traocmark Office 
Washihotcn. D.C. Z023 1 



I APPUCATION NO. | RUNG DATE | FIRST NAMED INVEMTOR | ATTORNEY DOCKET NO. 

r n 



I ART UNIT I PAPER NUMBER 



DATE MAILED: 



Notice of Non-Compliant Amendment (37 CFR 1.121) 



The amendment filed on is considered non-compliant because it has not been submitted in 

the format required under 37 CFR 1,121. ai amended onfecptcmbcr 8, 2000 (sec 65 Fed. Reg, 54603, Sept. 8, 2000. and 
1238 0,G. 77. Sept. 19. 2000). 

CD I . The amendment does not include a clean version of the replacement paragniph(iVsection(s). 
37CFRl.I21(bXlXii)- 

□ 2. The amendment docs not include a marked-up version of the replacement paragraph(s)/section(s). 
37CFRl.I21(bXlX»i) 

□ 3. The amendment does not include a clean version of the amended clalm(5). 37 CFR 1 . 121(cX IX>) 
^^^^ 4. The amendment does not include a maiked-up version of the amended clalm(s). 37 CFR l.l2l(cXlXiO 

□ 5. Other . 



PRELIMINARY AMENDMENT: Unless applicant rc-submits the preliminary amendment in compliance 
with revised 37 CFR 1.121 within ONE MONTH of the mail date of this letter, examination on the merits 
may commence without entry of the originally proposed preliminary amendment. This notice is not an 
action imder 35 U.S.C. 132, and this ONE MONTH time limit is not extendable. 

AMENDMENT AFTER NON-FINAL ACTION: Since the above mentioned reply appears to be bona 
fide, appUcant is given a TIME PERIOD of ONE (1) MONTH or THmTY (30) DAYS from the mailing 
date of this notice, whichever is longer, within which to supply the omission or correction in order to 
avoid abandonment. EXTENSIONS OF THIS TIME PERIOD MAY BE GRANTED UNDER 37 CFR 
1.136(a). 



For your convenience, attached to this correspondence is a copy of an informational flyer 
(MPEP Bookmark Bulletin on "Simplified Amendment Practice"). 



Legal Instruments Examiner 
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bp Matter 36718 

IN THE UNITED STATES PATENT AND TRADEMARK OFFTCE 
Applicant Claude Hayes 
Serial No.: 09/615.507 
Filed: July 13, 2000 

Title: THERMAL CONTROL CX)MPOSrnE 

Hoa Coounissioner of Patents 
and Trademarks 
Wasimifiton,D.C. 20231 

PKCLARATTON 
I. Barbara A. Patton. hereby declare that: 

I am the Intellectual Property Department Docketing Manager at Jaspan Schlesinger Hoffinao 

LLP; 

I have first hand knowledge of all fects relating to the matter referenced above. 

I docket any and all correspondence received &om the Patent and Trademaik Office upon its 
receipt in my department. 

To date, I have not received any written Notice of Non-Compliant Amendment for the above- 
referenc&l matter. The first time our of5ce v»fas actually notified of such Notice, was when Examiner 
Bi$sett actually called our office and brought it to our attention. 

1 submit herewith a copy of my journal log, which shows all of the files that were due for 
action on February 4. 2002 (the date by wAich we should have responded to said NotIce)and such log 
shows that there vras no record of the above-referenced matter. 

I further deckrc thai I am authorized to make this Declaration; that all statements made herein 
of my own kno^edge are true and that all statements made on information and belief are believed to 
be true; and finther that these statements were made with the knowledge that wiUiul false statements 
and the like so made are punishable by fine and imprisonment or both under §1001 of Title 18 of the 
United States Code and the such willfbl felse statements may jeopardize the validity of this patent. 

Dated: ^-/n-oa /k//<^ /?. /iyjff\^ 

/fiarhara A Pam>n' 
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Applicant: Claude Hayes 

Serial No: 09/615,507 

FUcd: July 13,2000 

Title: THERMAL CONTROL COMPOSITE 



Hon. Commissioner of Patents 
and Tradcmarics 
Washington, D.C. 20231 



CHANCE OF ATTORNEY'S ADTOy.<!S 

Sir: 

Please note that Bauer & Schaffer, LLP has merged with the law finn Jaspan Schlesingcr 
HofEtnan LLP. This change took place the first week of April 2001 . 

Please address all further correspondence to the new address stated below: 



JASPAN SCHLESINGER HOFFMAN LLP 
300 Garden City Plaza 
Garden City, New York 1 1 530 
Tel: (516)393-8239 
Fax: (516)393-8282 



Please change your records accordingly. 



Dated: April 12,2002 




Registration No,: 40,851 
Jaspan Schlesingcr Hoffman LLP 
300 Garden City Plaza 
Garden City. NY 11530 
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APPLICATION NO. 



FIRST NAMED INVENTOR 



ATTORNEY DOCltET NO. CONRRMATION NO. 



09/615^07 



Claude Q.C. Hayes 



4652 



Jaspan Schlesinger Hoffinan LLP 
300 Garden City Plaza 
Garden, NY 11530 



BISSETT.MELANIED 



PAPER NUMBER 



171J 

DATE MAILED: 06/27/2002 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO.90C (Rev. 07^1) 



United States B\tent and Trademark Office 



Commissioner for Patents 
United States Patent and Traecmark OrncE 

VAsHiNaTDH, O.C. 2023t 
www.usptagw 



Paper No. 



In re Application of 
Hayes 

Application No. 09/615,507 

Filed: 7/13/2000 

Attorney Docket No. P-5534-27 



DECISION GRANTING PETITION 
TO REMAIL AN OFFICE ACTION 
AND RESTART PERIOD FOR REPLY 



This is a decision on the petition filed on 4/10/02, requesting that the Office communication 
mailed on 1/4/02 be supplied with a new mail date and the shortened statutory period for reply 
set forth in the Office communication be restarted on the new mail date. 

The petition is granted . 

Petitioner provided a statement that a significant amount of correspondence mailed by the Office 
between October 13, 2001 and January 4, 2002 when delivery of mail from the Office to certain 
regions of the country was delayed, including the Office communication mailed on 1/4/02, has 
not been received by the applicant at the correspondence address of record. 

Accordingly, the Office communication originally mailed on 1/4/02 will be remailed and the 
shortened statutory period that was originally set forth in the Office communication shall be 
restarted to run from the mail date of the newly supplied Office action or notice. 



William Krynski, Special Program Examiner, 
Technoldgy Center 1700 
(703) 30^23'i 
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300 Garden City Plaza 
Garden. NY 11530 
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DATE MAILED: 01/24/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 
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Notice of Abandonment 


Application No. 
09/615.507 


Applicant(s) 0 
HAYES. CUUDE Q.C. 


Examiner 
Melanie D. Bissett 


Art Unit 
1711 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 



This application is abandoned In view of: 

1- 0 Applicant's failure to timely file a proper reply to the Office letter mailed on 27 June 2002 . 

(a) □ A reply was received on (with a Certificate of Mailing or Transmission dated ). which is after the expiration of the 

period for reply (including a total extension of time of month{s)) which expired on . 

(b) □ A proposed reply was received on but It does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1 ) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Ck)ntinued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) □ A reply was received on but It does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non- 

final rejection. See 37 CFR 1.85(a) and 1.11 1. (See explanation in box 7 below). 

(d) S No reply has been received. 



2. □ Applicant's failure to timely pay the required issue fee and publication fee. if applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) □ The Issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated 

). which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 

Allowance (PTOL-85). 

(b) □ The submitted fee of $ is insufficient. A balance of $ is due. 

The issue fee required by 37 CFR 1.1 8 is $ . The publlcallon fee, If required by 37 CFR 1.18(d), Is $ . 

(c) □ The issue fee and publication fee, if applicable, has not been received. 

Applicant's failure to timely file corrected drawings as required by. and within the three-month period set in the Notice of 
Allowability (PTO-37). 

(a) □ Proposed conected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is 

after the expiration of the period for reply. ' 

(b) □ No corrected drawings have been received. 



-I. □ The letter of express abandonment which is signed by Ihe attorney or agent of record, the assignee of the entire interest or all of 
the applicants. 

5. □ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1.34(a)) upon the filing of a continuing application. 

r>. □ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review 

of the decision has expired and there are no allowed claims. 



7. □ The reason(s) below: 



James J. SeldiecK 
Supervisory Patent Examiner 
Technology Center 1 700 



Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181 , should be promptJy fOed to 
minimize any negative effects on patent term. 

U S. Paleni ard Tmdemark OfDca ' " " 
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Attorney Docket: 432580.0001 
TM THE UNITED STATES. PATENT AND TRADEMARK OFHCE 
In re Application of: 
Claude Q.C. Hayes 

Serial No,: 09/615,507 Exaininen Bisseti, Mdamc D. 

Filed: July 13, 2000 Group Ait Unit: 1711 

For: See Atiached 



Commissioner for Patents 
Washington, D.C. 20231 



Sir; 



POWER TO INSPECT/COPY 



Please permit the following p£rson(s) to msptct and make copies of the above- 
identified applicauoni 

Rick Jordoi), Darryl Lucas, and David Brown 

World Patent Services 
2001 Jefferson Davis Highway, Suite 304B 
Arlington, VA 22202 

Respeafully, 



Claude Q.C. Haye3 




